Span (S)= 1.2 m
DESIGN MEMBER THICKNESSES HT (m)= 1.2 or 1.5
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 §=12m |HT=12m | HT=15m

(mm) | Thick | Thick. | Thick Size |[ctoc| Size [ctoc Size |[ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 C1 mm mm mm
225 275 | 200 | 200 13 [ 200 | 13 | 280 13 1180 | 13 | 300 300 | 16 | 300 | 13 | 350 |0.87 |0.53 0.46 |0.70 1400 1550 1850
| 800 200 | 200 | 200 13 | 300 | 13 | 300 8 240 18 80 800 18 800 18 | 850 0.8 050 0.44 |0.56 1400 14175 Ll
é 1300 | 200 | 200 | 200 13 [ 300 | 13 | 300 13 | 300 13 | 300 0 16 | 300 | 13 | 350 |0.91 |0.49 0.44 |10.52 1400 1475 1775
1800 | 200 | 200 | 200 13 | 300 | 13 | 300 18 800 18 500 0 a6 800 18 | 850 |0.81 U048 0.44 10.49 1400 1415 L
2300 | 200 | 200 | 200 13 [ 300 | 13 | 300 13 1300 13 | 300 0 16 | 300 | 13 | 350 0.91 |0.47 0.44 10.48 1400 1475 1775
ol 200 300 | 225 | 200 13160l 131|250 13 | 160 18 800 300 | 16 | 300 | 13 | 350 |0.87 |0.54 0.46 |0.70 1400 1600 1875
Q| 800 200 | 200 | 200 13 | 270 | 13 | 300 13 1200 13 | 300 300 | 16 | 300 | 13 | 350 |0.91 |0.50 0.44 |0.56 1400 1475 1775
| 1300 | 200 | 200 | 200 14 800 13 800 B 8000 18 800 0 B 800 18 880 091 049 0.44 |0.52 400 475 775
2| 1800 | 200 | 200 | 200 3 1300 13 | 300 3 1300 13 | 300 0 6 1300 | 13 | 350|0.91 |0.48 0.44 10.49 400 475 775
2300 | 200 | 200 | 200 18 800 13 800 8 800 18 800 0 B 800 18 8680 091 047 0.44 10.48 400 475 775
2800 | 200 | 200 | 200 3 1300 13 | 300 3 1300 | 13 | 300 0 6 1300 | 13 | 350 |0.91 |0.46 0.44 10.47 400 475 775
3300 | 200 | 200 | 200 14 800 13 800 B 8000 18 800 0 B 800 18 880 091 040 0.44 10.47 400 475 775
3800 | 200 | 200 | 200 3 1300 13 | 300 3 1300 | 13 | 300 0 6 1300 | 13 | 350|0.91 |0.45 0.44 10.46 400 475 775
ol 4300 | 200 | 200 | 200 14 800 13 800 B 8000 18 800 0 B 800 18 880 091 045 0.44 10.46 400 475 775
of 4800 200 | 200 | 200 3 1300 13 | 300 3 1270 | 13 | 300 0 6 1300 | 13 | 350|0.91 |0.45 0.44 10.45 400 475 775
| 5300 | 200 | 200 | 200 14 800 13 800 B 260 18 800 0 B 800 18 880 091 045 0.44 |10.45 400 475 775
g 5800 | 200 | 200 | 200 3 1300 13 | 300 3 1230 | 13 | 300 0 6 1300 | 13 | 350|0.91 |0.45 0.44 10.45 400 475 775
6300 | 200 | 225 | 200 14 280 13 800 210018 800 0 B 800 18 880 091 045 0.44 10.45 400 475 800
5| 6800 | 200 | 225 | 200 3 1270 13 | 300 3 1220 | 13 | 300 0 6 300 | 13 | 350|0.91 |0.44 0.43 |10.45 400 500 800
| 7300 | 200 | 225 | 200 13 | 250 | 13 | 300 LS s 0 I8 oou] 19 | 8h0 g L 0.43 |0.45 1400 1500 1800
é 7800 | 200 | 225 | 200 3 1230 13 | 280 3 1200 | 13 | 300 0 6 300 | 13 | 350 |0.91 |0.44 0.43 |10.45 400 500 800
8300 | 200 | 225 | 200 e 2 e 2l el s 2 0 0oa g and Dl nan 0.43 |10.45 400 500 800
8800 | 200 | 250 | 200 3 1210 13 | 250 3 170 | 13 | 280 0 6 300 | 13 | 350 |0.91 |0.44 0.43 |10.45 400 500 825
9300 | 200 | 250 | 200 1 20 18 280 e s 2 0 Boa 08 ahd Dl DA 0.42 |10.45 400 525 825
9800 | 200 | 250 | 200 13 [ 190 | 13 | 230 13 [ 170 | 13 | 250 0 16 | 300 | 13 | 350 |0.91 |0.44 0.42 10.45 1400 1525 1825

SPAN(S)= 12 m

DESIGN MEMBER THICKNESSES HT (m)= 1.8 or 21

FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 S=12m |HT=18m[HT=21m

(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 275 | 200 | 200 13 [ 190 | 13 | 280 13 | 160 | 13 | 300 300 | 16 | 300 | 13 | 350 |0.90 |0.73 0.34 |0.70 1400 2150 2450
| 800 200 | 200 | 200 13 | 300 | 13 | 300 a2 2 oo s o003 800 a8s B2 gg1 0 1400 2075 aan
2| 1300 | 200 | 200 | 200 13 [ 300 | 13 | 300 13 [ 300 13 | 300 0 | 16 | 300 13 | 350 |0.93 |0.73 0.31 [0.72 1400 2075 2375
1800 | 200 | 200 | 200 I E [T = il 3ol iS00 0 a6 200 13 | 350 098 073 g8l 0rg 1400 2075 aarn
2300 | 200 | 200 | 200 13 [ 300 | 13 | 300 13 [ 300 | 13 | 300 0 16 | 300 | 13 | 350 ]0.93 |0.72 0.31 10.70 1400 2075 2375
al 225 275 | 225 | 200 16 | 240 | 13 | 280 16 220 18 800 800 | 16 3800 18 | 8580 |0.90 073 0.33 |0.70 1400 2178 2475
Q| 800 200 | 200 | 200 13 [ 260 | 13 | 300 13 | 180 | 13 | 300 300 | 16 | 300 | 13 | 350 |0.93 |0.73 0.31 |0.70 1400 2075 2375
@| 1300 | 200 | 200 | 200 3 1300 13 | 300 3 1300] 13 | 300 0 e e e e s T e g 0re 400 2075 A
2{ 1800 | 200 | 200 | 200 3 1300, 13 | 300 3 1300, 13 | 300 0 6 | 300 | 13 | 350|0.93 |0.73 0.31 /10.70 400 2075 2375
2300 | 200 | 200 | 200 3 1300 13 | 300 3 1300] 13 | 300 0 e e e e s T gl 0 400 2075 A
2800 | 200 | 200 | 200 3 1300 13 | 300 3 1300 13 | 300 0 6 300 | 13 | 350 |0.93 |0.67 0.31 /0.70 400 2075 2375
3300 | 200 | 200 | 200 3 1300 13 | 300 3 1300 13 | 270 0 e e e s T gl 0 400 2075 A
3800 | 200 | 200 | 200 3 1300, 13 | 300 3 1300, 13 | 240 0 6 | 300 | 13 | 350 |0.93 |0.64 0.31 |10.75 400 2075 2375
4300 | 200 | 200 | 200 3 1300 13 | 300 3 1300] 13 | 220 0 B 800 18 8900 D 60 gl 0 400 2075 A
g| 4800 | 200 | 200 | 200 3 1300, 13 | 280 3 1280 13 | 200 0 6 1300 | 13 | 350|0.93 |0.62 0.31 |10.66 400 2075 2375
=| 5300 | 200 | 200 | 200 3 1300] 13 | 250 i 980 18 10 0 B 800 18 8900 D88 06 a1 068 400 2075 i
g 5800 | 200 | 200 | 200 13 [ 300 | 13 | 240 13 [ 240 | 13 | 180 0 16 | 300 | 13 | 350 |0.93 |0.61 0.31 |0.64 1400 2075 2375
=| 6300 | 200 | 225 | 200 d211300]| 131|230 ii3l[12501 a3l 90 0 18 200 13 | 850 0898 064 081 063 1400 2100 2400
5| es00 | 200 | 225 | 225 13 [ 300 | 13 | 270 13 [ 240 | 13 | 200 0 | 16 | 300 | 13 | 350 |0.93 |0.59 0.31 |0.58 1425 2100 2400
| 7300 | 200 | 225 | 225 a3 2701131240 d311220]| 31| \M90 0 16 800 18 | 850 098 059 0.31 |0.58 1425 2100 2400
g 7800 | 200 | 225 | 225 13 [ 260 | 13 | 230 13 {210 | 13 | 180 0 16 | 300 | 13 | 350 |0.93 |0.59 0.31 |0.57 1425 2100 2400
8300 | 200 | 250 | 225 13 | 240 | 13 | 220 18 200 18 180 0 8 800 18 | 880 088 062 081 051 1420 2100 2425
8800 | 200 | 250 | 250 13 [ 240 | 13 | 230 13 [ 210 | 13 | 200 0 16 | 300 | 13 | 350 |0.93 |0.57 0.30 |0.55 1450 2125 2425
9300 | 200 | 250 | 250 i3l 2201|3220 PR e 0 G D00 1d 800 088 0ol a0 058 1450 VAl 2425
9800 | 200 | 250 | 250 13 [210| 13 | 210 13 1190 | 13 | 190 0 16 | 300 | 13 | 350 |0.93 |0.57 0.30 |0.54 1450 2125 2425
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MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)
NOTE:  IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C |1
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Span (S)= 1.5 m
DESIGN MEMBER THICKNESSES HT (m)= 0.9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 §=15m |HT=09m | |
(mm) | Thick | Thick. | Thick Size [ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm
250 250 | 200 | 200 13 [ 160 | 13 | 300 13 1160 | 13 | 250 300 | 16 | 300 | 13 | 350 |0.82 |0.40 0.56 |0.39 1700 1225
| 800 200 | 200 | 200 13 | 260 | 13 | 300 18 230 18 | 300 300 | 16 | 300 13 | 350 |0.86 |0.38 0.55 |0.39 1700 1175
é 1300 | 200 | 200 | 200 13 [ 300 | 13 | 300 13 | 300 13 | 300 0 16 | 300 | 13 | 350 |0.86 |0.37 0.55 |0.38 1700 1175
1800 | 200 | 200 | 200 13 | 300 | 13 | 300 sl e 0 e a0 8h0 08s | D.ag s 1700 L
2300 | 200 | 200 | 200 13 [ 300 | 13 | 300 13 1290 | 13 | 300 0 16 | 300 | 13 | 350 |0.86 |0.36 0.55 10.36 1700 1175
ol 200 300 | 225 | 200 16 220 18 280 18 280 13 | 280 BOg | 18 BOO . 13 8B0 078 D40 D81 Das 1700 1300
Q| 800 200 | 200 | 200 13 [ 220 | 13 | 300 13 1190 | 13 | 300 300 | 16 | 300 | 13 | 350 |0.86 |0.38 0.55 |0.40 1700 1175
| 1300 | 200 | 200 | 200 13 300 18 800 4 270|138 300 0 6 1300 | 13 | 350|0.86 |0.37 0.55 |0.38 700 75
2| 1800 | 200 | 200 | 200 3 1300, 13 | 300 3 1280 | 13 | 300 0 6 1300 | 13 | 350 |0.86 |0.36 0.55 |10.37 700 75
2300 | 200 | 200 | 200 13 300 18 800 4 270 18 300 0 6 300 | 13 | 350 |0.86 |0.36 0.55 10.36 700 75
2800 | 200 | 200 | 200 3 1300 13 | 300 3 1300 | 13 | 300 0 6 1300 | 13 | 350 |0.86 |0.36 0.55 10.35 700 75
3300 | 200 | 200 | 200 13 300 18 800 4 280 13 300 0 6 1300 | 13 | 350|0.86 |0.35 0.55 |0.35 700 75
3800 | 200 | 200 | 200 3 1300, 13 | 300 3 1240 | 13 | 300 0 6 1300 | 13 | 350 |0.86 |0.35 0.55 |10.35 700 75
ol 4300 | 200 | 200 | 200 13 280 18 800 4 220 138 300 0 6 1300 | 13 | 350|0.86 |0.35 0.55 |10.35 700 75
g| 4800 200 | 200 | 200 3 1260 13 | 300 3 1200 | 13 | 300 0 6 1300 | 13 | 350|0.86 |0.35 0.55 |10.35 700 75
| 5300 | 200 | 225 | 200 13 240 18 800 4 200 13 300 0 6 1300 | 13 | 350|0.86 |0.33 0.53 |0.35 700 200
g 5800 | 200 | 225 | 200 3 1210 13 | 280 3 1180 | 13 | 300 0 6 1300 | 13 | 350 |0.86 |0.33 0.53 |10.35 700 200
6300 | 200 | 225 | 200 13 200 18 250 a4 170 | 13 300 0 6 1300 | 13 | 350|0.86 |0.33 0.53 |0.35 700 200
5| 6800 | 200 | 250 | 200 3 1190 13 | 230 3 170 | 13 | 300 0 6 300 | 13 | 350 |0.86 |0.32 0.52 |10.36 700 225
| 7300 | 200 | 250 | 200 sl Izl aSi|220 18 180 18 800 0 16 800 13 8B0 086 D32 082 D36 1700 n4eh
é 7775 | 225 | 250 | 200 3 1170 | 13 | 240 6 230 | 13 | 280 0 6 300 | 13 | 350 |0.84 |0.32 0.53 |10.34 700 250
Berm | 228 B0 200 1 180 18 250 e e ) 0 6 000 1 a0 0ee 002 0.53 |0.34 700 250
8775 | 225 | 275 | 200 3 1160 13 | 210 6 1220 | 13 | 300 0 6 300 | 13 | 350|0.85 |0.3 0.52 10.34 700 275
9275 | 225 | 275 | 200 18 2 18 200 s e ) 0 6 000 18 880 08D 0.8 nae D 700 i)
9750 | 250 | 275 | 200 16 [ 230 | 13 | 230 16 [ 200 | 13 | 270 0 16 | 300 | 13 | 350 |0.83 |0.31 0.53 10.33 1700 1300
Span (S)= 1.5 m
DESIGN MEMBER THICKNESSES HT (m)= 1.2 or 1.5 or 1.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS ™ A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 §=15m [HT=12m | HT=15m | HT=18m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm mm
225 275 | 225 | 200 13 [ 160 | 13 | 280 16 | 240 | 13 | 250 300 | 16 | 300 | 13 | 350 |0.89 |0.50 0.46 |0.66 1700 1550 1875 2175
| 800 200 | 200 | 200 i2ll1220]| 31800 e s g Boo 16 00 3 Bnn gee DAG 0.44 |10.51 1700 1475 in 2075
g 1300 | 200 | 200 | 200 13 [ 300 | 13 | 300 13 [ 260 | 13 | 300 0 16 | 300 | 13 | 350 |0.92 |0.44 0.44 |0.47 1700 1475 1775 2075
1800 | 200 | 200 | 200 13llI300l|K3lI800 13 [ 260 | 13 | 300 0 16 800 13 B850 1092 043 0.44 10.44 1700 1475 i) 2075
2300 | 200 | 200 | 200 13 [ 300 | 13 | 300 13 [ 250 | 13 | 300 0 16 | 300 | 13 | 350 ]0.92 |0.42 0.44 10.43 1700 1475 1775 2075
ol 200 300 | 250 | 200 18 220 18 280 e 200 18 | 240 BOo | 18 BDD 14 8B0 088 050 0.46 |0.66 1700 1625 1900 2200
2| 800 200 | 200 | 200 13 [ 190 | 13 | 300 16 | 240 | 13 | 300 300 | 16 | 300 | 13 | 350 |0.92 |0.46 0.44 |10.51 1700 1475 1775 2075
@| 1300 | 200 | 200 | 200 Sl i30Sl E00) Sl 23018l 300 0 e s e e 0.44 10.47 700 475 775 2075
2| 1800 | 200 | 200 | 200 3 1300, 13 | 300 3 1240 13 | 300 0 6 300 | 13 | 350|0.92 |0.43 0.44 10.44 700 475 775 2075
2300 | 200 | 200 | 200 Sl I300lHSll E300) Sl 230l H18ll 300 0 e T S e e 0.44 10.43 700 475 775 2075
2800 | 200 | 200 | 200 3 1300 13 | 300 3 1280 13 | 300 0 6 300 | 13 | 350|0.92 0.4 0.44 10.42 700 475 775 2075
3300 | 200 | 200 | 200 Sl i30Sl E00) Slll250lH8ll 300 0 e s s ks 0.44 0.4 700 475 775 2075
3800 | 200 | 200 | 200 3 1300, 13 | 300 3 1220 13 | 280 0 6 300 | 13 | 350|0.92 0.4 0.44 0.4 700 475 775 2075
4300 | 200 | 200 | 200 Sl 270l E300) Slll200lH18ll 270 0 e e s S e e ) 0.44 0.4 700 475 775 2075
g| 4800 | 200 | 225 | 200 3 1250 13 | 280 3 90 | 13 | 280 0 6 1300 | 13 | 350|0.92 |0.40 0.44 10.4 700 475 800 2100
=| 5300 | 200 | 225 | 200 Sl i230l|HSll 270 3 9ol[Hinsll250 0 e s s D ) 0.43 10.40 700 500 800 2100
g 5800 | 200 | 225 | 200 13 [ 210 | 13 | 240 13 [ 170 | 13 | 240 0 16 | 300 | 13 | 350 |0.92 |0.40 0.43 |10.40 1700 1500 1800 2100
=| 6300 | 200 | 250 | 200 a31leol|131(220 13 | 160 | 13 | 240 0 16 800 13 850092 039 0.43 |10.40 1700 1500 1800 2125
5| 6800 | 200 | 250 | 200 13 [ 180 | 13 | 200 13 [ 160 | 13 | 220 0 16 | 300 | 13 | 350 |0.92 |0.39 0.42 |10.40 1700 1525 1825 2125
| 7300 | 200 | 250 | 200 18 10 18 180 18 280 13 210 0 16 BO0O 13 BB0 082 039 0.42 |10.40 1700 15en 1828 21gn
g 7775 | 225 | 250 | 200 13 [ 170 | 13 | 190 16 [ 220 | 13 | 190 0 16 | 300 | 13 | 350 |0.91 |0.39 0.43 |10.40 1700 1550 1850 2150
8275 | 225 | 275 | 200 131 160l|31 180 a6l 2001 [3l|i190 0 g 20 2 sEnigRl Dan 0.43 |0.40 1700 1580 Ll 2
8775 | 225 | 275 | 200 16 [ 240 | 13 | 170 16 [ 220 | 13 | 190 0 16 | 300 | 13 | 350 |0.91 |0.39 0.42 |10.40 1700 1575 1875 2175
92751 11225 || 127511225 ilelll1220]|31180 lell200] 31200 0 g g9 8 snnigsl Dag 0.42 |0.40 L an Ll vl
9750 | 250 | 275 | 225 16 | 230 | 13 | 190 16 | 200 | 13 | 190 0 16 | 300 | 13 | 350 |0.90 |0.39 0.43 10.40 1725 1600 1900 2200
SPAN(S)= 15 m
DESIGN MEMBER THICKNESSES HT (m)= 241 or 24
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 S=15m |HT=21m[HT=24m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 c1 mm mm mm
225 275 | 225 | 200 3 1160 13 | 280 6 210 | 13 | 250 300 | 16 | 300 | 13 | 350 |0.91 |0.69 0.29 |0.66 700 2475 2775
| 800 200 | 200 | 200 slli2inolisll 300 el el oo e oon 8 siuidnd 060 0.27 |0.66 700 aaln 2675
g 1300 | 200 | 200 | 200 3 1300, 13 | 300 3 1230 13 | 280 0 6 1300 | 13 | 350|0.94 |0.70 0.27 |0.66 700 2375 2675
1800 | 200 | 200 | 200 3 1300] 13 | 300 3 1240 | 13 | 240 0 6 000 s a0 0nd (60 0.27 |0.66 700 in i) 2675
2300 | 200 | 200 | 200 3 1300, 13 | 300 3 1230 13 220 0 6 300 | 13 | 350|0.94 0.58 0.27 10.66 700 2375 2675
al 200 300 | 225 | 200 Gll2iol[EHslE250 e e i) oo e oon 8 siuanl 0o 0.30 |0.66 700 2500 2800
Q| 800 200 | 225 | 200 3 1180 13 | 280 3 1160 | 13 | 300 300 | 16 | 300 | 13 | 350 |0.94 |0.69 0.27 |0.66 700 2400 2700
| 1300 | 200 | 200 | 200 3 1300] 13 | 300 sll2dael 18l ¥270) 0 6 000 s a0 0ne 070 0.27 |0.66 700 in i) 2675
g 1800 | 200 | 200 | 200 3 1300, 13 | 300 3 1220 13 | 240 0 6 1300 | 13 | 350 |0.94 |0.60 0.27 |0.66 700 2375 2675
2300 | 200 | 200 | 200 3 1300] 13 | 300 Sllli220]lH131l #1220 0 6 000 s a0 0nd 058 0.27 10.66 700 in i) 2675
2800 | 200 | 200 | 200 3 1300 13 | 300 3 1270 13 | 200 0 6 300 | 13 | 350 |0.94 |0.56 0.27 |10.62 700 2375 2675
3300 | 200 | 200 | 200 slli3oolisll 270 3 1240| 13 | 190 0 e e s ek o Dae 700 in i) 2675
3800 | 200 | 200 | 200 3 1300 13 | 240 3 1220 13 | 170 0 6 | 300 | 13 | 350 |0.94 |0.53 0.27 |0.57 700 2375 2675
al 4300 | 200 | 200 | 200 3 1280 13 | 220 3 1200]| 13 | 160 0 e e s ek e s o nae 700 il 2675
Q| 4800 | 200 | 225 | 200 3 1260 13 | 190 3 1210 13 | 170 0 6 1300 | 13 | 350 |0.94 |0.55 0.27 |0.54 700 2400 2700
w| 5300 | 200 | 225 | 225 3 1240 | 13 | 220 3 O i) 0 6 000 1 a00 0ne 08 o sl L) 2400 2700
2| 5800 | 200 | 225 | 225 3 1220 13 | 200 3 80| 13 | 160 0 6 300 | 13 | 350|0.94 0.5 0.27 10.50 725 2400 2700
6300 | 200 | 250 | 225 slli2noliias 90 3 O i) 0 e e s ek s o et L) 2425 i)
5| 6800 | 200 | 250 | 225 3 1200 13 80 3 70| 13 | 160 0 6 1300 | 13 | 350 |0.94 |0.52 0.27 10.49 725 2425 2725
| 7300 | 200 | 250 | 250 3 80 | 13 80 3 ) 0 6 000 s a0 0ne 080 o D4e i 2425 i
é 7775 | 225 | 275 | 250 3 90 | 13 90 3 60 | 13 | 170 0 6 300 | 13 | 350|0.93 |0.51 0.27 10.49 750 2450 2775
8275 | 225 | 275 | 250 3 80 | 13 70 3 60| 13 | 160 0 6 000 s a0 0an 080 o2 D40 ikl 2475 i)
8775 | 225 | 275 | 250 3 70 | 13 70 6 | 240 | 13 | 160 0 6 1290 | 13 | 350 |0.93 |0.50 0.27 10.49 750 2475 2775
9275112250 [127751[1275] 3 60 | 13 80 6 1230 13 | 160 0 6 000 1 a0 08D 040 o2 D4e 775 2475 i
9750 | 250 | 300 | 275 3 70| 13 70 6 1240 | 13 | 170 0 6 300 | 13 | 350]0.93 |0.50 0.28 10.49 775 2525 2825
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C
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Span (S)= 1.8 m
DESIGN| MEMBER THICKNESSES HT(m)= 12 or 15
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 S=18m |HT=12m[HT=15m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 c1 mm mm mm
225 | 275 | 225 | 200 16 | 220 | 13 | 280 16 | 210 | 13 | 240 300 | 16 | 300 | 13 | 350 |0.87 |0.37 0.46 |0.40 2000 1575 1875
| 800 200 225 | 200 12 190 13 2o 13 180 18 300 800 | 16 3001 13 850 091 085 043 037 2000 1500 1800
g 1300 | 200 | 200 | 200 13 | 280 | 13 | 300 13 1200 | 13 | 300 0 | 16 | 300 | 13 | 350 [0.91 |0.35 0.44 |10.35 2000 1475 1775
1800 | 200 | 200 | 200 18 280 13 300 18 200 18 500 4 16 3J0dl 13 800 091 034 0.44 10.35 2000 1475 17
2300 | 200 | 200 | 200 13 1260 13 | 300 13 1190 | 13 | 300 0 | 16 300 | 13 |350(0.91 |0.34 0.44 10.34 2000 1475 1775
ol 200 ap | 2es ann g 180 13 200 g iBg 18 10 o 18 o0l 13 | 8n0 088 Dl 0.46 |0.40 2000 1600 1900
Q| 800 200 | 225 | 200 13 | 160 | 13 | 230 16 | 210 | 13 | 280 300 | 16 | 300 | 13 | 350 |0.91 |0.35 0.43 |0.37 2000 1500 1800
@| 1300 [ 200 | 200 | 200 2 250 18 380p g 140 18 G500 0 6 4900 18 350 D.91 035 0.44 10.36 2000 475 Fii)
2| 1800 | 200 | 200 | 200 3 1250 | 13 | 300 3 1190 | 13 | 300 0 6 300 | 13 | 350 |0.91 |0.34 0.44 10.35 2000 475 775
2300 | 200 | 200 | 200 2 240 18 800 g 1dd 18 800 0 6 400 18 350 D.91 0304 0.44 10.34 2000 475 Fili)
2800 | 200 | 200 | 200 3 1300 13 | 300 3 1210 13 | 300 0 6 300 13 | 350 [0.91 [0.34 0.44 10.33 2000 475 775
3300 | 200 | 200 | 200 2 250 18 B80o g 1d8¢ 18 G800 0 6 4900 18 350 D.91 0.3 0.44 10.33 2000 475 Fii)
3800 | 200 | 225 | 200 3 1220 13 | 300 3 1170 | 13 | 270 0 6 300 | 13 | 350 [0.91 |0.32 0.44 10.33 2000 475 800
ol 4300 | 200 | 225 | 200 2 200 18 250 o 16g 18 2nd 0 6 400 18 350 D91 032 0.43 10.33 2000 500 800
o| 4800 | 200 | 225 | 200 3 1180 13 | 230 6 1220 | 13 | 250 0 6 300 | 13 | 350 |0.91 |0.32 0.43 10.33 2000 500 800
=[ 5300 | 200 | 250 | 200 2 180 18 210 B 220 13 270 0 6 400 18 350 D.91 0.30 0.42 10.34 2000 Liils] 825
g 5800 | 200 | 250 | 200 6 1230 | 13 | 190 6 1200 | 13 | 240 0 6 300 | 13 | 350 |0.91 |0.30 0.42 10.33 2000 525 825
6275 | 225 | 250 | 200 6 230 18 | 200 B 100 13 220 0 6 4900 18 350 0D.90 031 0.43 10.32 2000 550 850
5| 6775 | 225 | 275 | 200 6 1220 | 13 | 180 6 1200 | 13 | 240 0 6 300 | 13 | 350 [0.90 |0.29 0.42 |10.32 2000 575 875
» liZ2Z5]1[12251 [ 2751 1200 e 200 13 1 s Bg 18 230 g8 ool 1a don oen oo 042 1032 2000 Ll 1875
g 7750 | 250 | 275 | 200 6 1200 | 13 | 180 6 170 | 13 | 200 0 6 300 | 13 | 350 /0.89 |0.30 0.43 10.3 2000 600 900
8250 | 250 | 300 | 200 e T ) B oe 1 200 0 6 400 18 800 088 02 043 103 2000 625 925
8750 | 250 | 300 | 200 6 1180 | 13 | 160 6 1170 | 13 | 210 0 6 | 300 | 13 | 350 |0.89 |0.29 0.43 10.3 2000 625 925
9225 | 275 | 300 | 200 e e T ) L s ) 0 B 900 18 800 088 028 0.44 10.30 2000 650 950
9725 | 275 | 325 | 200 16 1180 | 13 | 160 16 1160 | 13 | 210 0 | 16 | 300 | 13 |3500.88 |0.28 0.43 10.31 2000 1675 1975
SPAN(S)= 18 m
DESIGN| MEMBER THICKNESSES HT(m)= 18 or 21
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS | BS | TX A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F_ Bars J4 J3 S=18m |HT=18m[HT=21m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 | 275 | 225 | 200 16 | 210 | 13 | 280 16 1190 | 13 | 240 300 | 16 | 300 | 13 | 350 |0.90 |0.48 0.33 |0.64 2000 2175 2475
| 800 200 | 228 | 200 1% 80 13 280 18 480 18 800 200 18 800 13 | BO0 0.98 044 0.31 /0.48 2000 2100 2400
g 1300 | 200 | 200 | 200 13 1260 13 | 300 13 /180 | 13 | 300 0 | 16 | 300 | 13 | 350 |0.93 |0.41 0.31 /043 2000 2075 2375
1800 | 200 | 200 | 200 s 270 13 800 13 1g8a 18 210 g 16 8500 18 8300 098 040 0.31 /0.41 2000 2075 2ars
2300 | 200 | 200 | 200 13 1250 | 13 | 300 13 1170 13 | 240 0 | 16 [ 300 | 13 | 350 [0.93 |0.39 0.31 10.39 2000 2075 2375
al 200 300 | 250 | 200 16 190 13 250 16 | 180 18 230 300 | 16 300 13 | 350090 051 0.34 |0.65 2000 2225 2525
Q| 800 200 | 225 | 200 16 | 220 | 13 | 240 16 1190 | 13 | 270 300 | 16 | 300 | 13 | 350 |0.93 |0.44 0.31 /0.48 2000 2100 2400
@ 1300 | 200 | 200 | 200 & 280 13 300 He0 ] 18 280 0 6 800 13 350 083 041 0.31 /043 2000 2075 aarn
2| 1800 | 200 | 200 | 200 3 1240 13 | 300 3 1170 | 13 | 270 0 6 300 | 13 | 350 /0.93 |0.40 0.31 10.41 2000 2075 2375
2300 | 200 | 200 | 200 & 280 13 300 ae0 ] 18 240 0 B 800 18 350 083 0308 aa1 0.39 2000 2075 aars
2800 | 200 | 200 | 200 3 1290 13 | 300 3 1200 13 | 240 0 6 300 | 13 | 350 /0.93 |0.38 0.31 10.38 2000 2075 2375
3300 | 200 | 200 | 200 280 13 280 | e e 210 0 B 800 13 350 D83 0.08 a.a1 038 2000 2075 aars
3800 | 200 | 225 | 200 3 1220 13 | 240 3 1170 | 13 | 230 0 6 300 | 13 | 350 /0.93 |0.37 0.31 10.38 2000 2100 2400
4300 | 200 | 225 | 200 & 200 13 220 a e 18 210 0 B 800 13 8850 D83 087 a.a1 031 2000 2100 2400
g| 4800 | 200 [ 225 | 200 3 1180 13 | 190 6 1220 | 13 | 190 0 6 300 | 13 | 350/0.93 |0.37 0.31 10.37 2000 2100 2400
30 D s ] & 60 13 180 B 220 18 190 0 B 800 13 350 083 0.00 a.an | 031 2000 2125 2425
2| 5800 | 200 | 250 | 200 16 | 230 | 13 | 160 16 | 200 | 13 | 170 0 | 16 | 300 | 13 | 350 |0.93 |0.36 0.30 |0.37 2000 2125 2425
=| 6275 | 225 | 275 | 200 16 230 13 180 16 190 18 110 g 18 Bog| 18 800 092 D86 081 037 2000 2150 2475
5| 6775 | 225 | 275 | 200 16 | 220 | 16 | 220 16 | 200 | 13 | 160 0 | 16 | 300 | 13 | 350 |0.92 |0.36 0.32 |0.37 2000 2175 2475
o TRI5 22D 215 220 g 200 13 g0 g eg 08 1 008 el s B 0 e 091 D3 2025 2l 2475
g 7750 | 250 | 300 | 225 16 | 210 13 | 160 16 | 180 | 13 | 170 0 | 16 | 300 | 13 | 350 |0.92 |0.36 0.32 |0.37 2025 2200 2525
Be 250 DUn ) A0 e 200 18 200 0G0 Bg 08 160 008 Bogl s 400 0 e 0ae 038 2025 Vit M
8750 | 250 | 300 | 225 16 | 180 | 16 | 220 16 | 170 | 16 | 240 0 | 16 | 300 | 13 | 350 |0.92 |0.36 0.36 |0.38 2025 2225 2525
9225 | 275 | 325 250 16 190 13 160 16 | 17a | 18 170 0 | 16 800 13 350 (091 0.36 0.32 |0.37 2050 2250 2575
9725 | 275 | 325 | 250 16 1190 | 16 | 230 16 | 170 | 13 | 160 0 | 16 | 300 | 13 |350(0.91 |0.36 0.37 10.38 2050 2275 2575
SPAN(S)= 18 m
DESIGN —@EMBE?TchWESSEg HT(m)= 24 or 27
FILL [ [ ™™ """ TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
o ms | Bs |/ Tx AT | Bars ;":!3 Bars A2 Bars| J4 Bars B2 Bars F _ Bars J4 J3 S=18m |HT=24m[HT=27m
)| Thhick | Thick. | Thick [, | Size ‘Eﬁiﬁ Size |[ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
5 [ 3475225 [ 225 ™[ 16 | #10[ 13 | 280 16 | 180 | 13 | 220 300 | 16 | 300 | 13 | 350 |0.92 |0.67 0.26 |0.64 2025 2775 3075
«| | 800 G 228 2 it ol [ 311 F210) L s 0 18 P00 03 80U 088 Dl 0.24 |0.64 2025 2700 3000
g 1300 0| 200 | 225 131 250%| <13 | 300 13 | 170 | 13 | 200 0 | 16 | 300 | 13 | 350 |0.95 |0.53 0.24 |0.64 2025 2675 2975
[]1800 || 200 | 200 | 225 e L4808 B L s 008 Bogl s 800 os s 0.24 |0.57 2025 2675 it
2300 || 200 | 200 | 225 13 1250 | 13 | 270 13 1170 13 | 170 0 | 16 [ 300 | 13 | 350 [0.95 |0.48 0.24 10.53 2025 2675 2975
ol 200 00 | 280 220 16 B0 18 280 18 1vg 18 210 800 | 16 300 13 | Bb0 092 080 0.27 |0.64 2025 2825 al2n
9| Lsoo 200 | 250 | 225 [ 16 1220 | 43 | 230 16 | 180 | 13 | 240 300 | 16 | 300 | 13 | 350 |0.95 |0.67 0.24 |0.64 2025 2700 3025
»| 1300 | 200 | 200 | 225 ] il ld | 200 18 480 18 190 g.18 Bogl 18 800 088 D83 0.24 |0.64 2025 2675 2918
2| 1800 | 200, 200 | 225 - 13" 240773 | 280 13 /160 | 13 | 180 0 | 16 | 300 | 13 | 350 |0.95 |0.49 0.24 |0.57 2025 2675 2975
2300 | 200 28%‘: %25 13 280 13 270 13 ieG 18 1r0 g 16 B0d| 18 850 095 048 0.24 10.53 2025 2675 2918
2800 | 200 | 2 13 1290 | 13 | 270 13 1190 | 13 | 160 0 | 16 | 300 | 13 | 350 [0.95 |0.47 0.24 |10.50 2025 2675 2975
3300 2061200 [295 | . | 13 [250| 13 [ 230 13 170 16 220 0 | 16 800|138 360|095 D47 0.24 10.48 2025 2675 2975
3800 | 200 [ 225 [[225 1371230113 | 210 13 [170 ] 13 | 160 0 | 16 | 300 13 | 350 [0.95 |0.47 0.24 |0.47 2025 2700 3000
4300 || 200 [ 225 [ 225 13 13p0 [ %3 | 190 g lag 18 220 g8 ool 1a g0 0ss Ddn 0.24 |0.46 2025 2700 3000
g| 4800 || 200 | 250 | 225 o md. 13 [ 80 | 13 | 170 16 | 220 | 13 | 160 0 | 16 | 300 | 13 | 350 |0.95 |0.47 0.24 |10.46 2025 2700 3025
=| 5300 [-200.1 250 | 225 e W, 13 1en Ll s L e e s 0.24 |0.45 2025 2z 3025
| 5800 0 | 250 | 250 T30 160 | 13 | 160 16 | 210 | 16 | 220 0 | 16 | 300 | 13 | 350 |0.95 |0.46 0.24 |0.44 2050 2725 3025
=| 6215 | 225 | 275 | 250 1= 1 13 160 g 2aag 18 280 0B ool o1s  don 0ad 0dr 0.24 |0.45 2050 ais 3075
5| 6775 | 228 R BOKG2R 240 | 16 | 230 16 |210| 16 | 220 0 | 16 [ 290 | 13 | 350 |0.94 [0.46 0.28 [0.45 2050 2775 | 3075
w| 7275 | 225 |E2#& NopF@wNForRcLARMIG | 230 | 13 | 160 8 200 08 240 008 Bogl s 800 o D 0.24 |0.44 2075 aig 3075
2| 7750 | 250 | 300 | 275 16 | 230 | 13 | 160 16 | 210 | 16 | 230 0 | 16 | 300 | 13 | 350 |0.93 |0.46 0.25 |0.44 2075 2825 3125
8250 | 250 300 | 418 16 220 18 280 18088 18 240 018 2801 18 200 0893 D46 0.29 |0.45 2075 2825 Sld0
8750 | 250 | 300 | 275 16 | 210 | 16 | 220 16 | 180 | 16 | 200 0 | 16 | 270 | 13 | 350 [0.93 |0.45 0.29 |0.45 2075 2825 3125
Sws 2B 2B 00 g 220 18 2O0 g ag e 240 008 2 18 40 0as s 0.29 |0.45 2100 2875 alin
9725 | 275 | 325 | 300 16 | 210 | 16 | 220 16 | 180 | 16 | 210 0 | 16 | 280 | 13 | 350 |0.93 |0.45 0.29 |0.45 2100 2875 3175
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)
NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C

13




Span (S)= 2.1 m
DESIGN MEMBER THICKNESSES HT (m)= 1.2 or 1.5 or 1.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=21m |[HT=12m[HT=15m[HT=1.8m
(mm) | Thick | Thick. | Thick | Thick.| Size |ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 Cé mm mm mm mm
250 250 | 275 [ 200 | 200 | 16 | 210 | 13 | 250 | 16 | 410 ] 16 [ 410 ] 13 | 190 | 16 [ 180 | 16 [ 200 | 16 | 300 | 300 | 16 | 200 | 13 | 350 |0.43 [0.90 |0.52 0.46 |0.44 [0.84 0.40 2300 1575 1875 2200
| 800 200 | 225 | 200 | 200 | 13 | 180 | 13 | 220 | 16 | 460 | 16 | 460 | 13 | 250 | 13 | 230 | 16 | 180 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.35 [0.92 |0.47 0.45 10.43 [0.60 0.31 2300 1500 1800 2100
é 1300 | 200 | 200 | 200 | 200 | 13 | 270 | 13 [ 300 | 13 [380 | 13 [ 380 | 13 | 240 | 13 [250 | 16 | 180 | 16 | 300 [ 300 | 16 | 300 | 13 | 350 [0.34 [0.92 [0.42 0.37 |0.44 [0.45 0.29 2300 1475 1775 2075
1800 | 200 [ 225 | 200 [ 200 | 13 | 280 | 13 |[300 | 13 [370| 13 [370 | 13 [250 | 13 [300( 13 [160 | 16 [ 300 | 300 | 16 [ 300 | 13 | 350 [0.33 [0.92 [0.39 0.34 10.43 [0.43 0.28 2300 1500 1800 2100
2300 [ 200 [ 225 | 200 [ 200 | 13 [270 | 13 [300 | 13 [340 [ 13 [340 [ 13 [ 230 [ 13 [ 300 [ 16 [230[ 16 [300] O 16 [ 300 ] 13 [350[0.32 |0.92 [0.39 0.32 [0.43 [0.41 0.28 2300 1500 1800 2100
ol 200 300 | 300 | 200 | 200 | 16 [210 | 13 [ 250 | 16 | 390 | 16 | 390 | 13 | 170 | 16 | 180 | 16 | 200 | 16 | 300|300 | 16 | 180 | 13 | 350 [0.42 |0.88 |0.53 0.46 |0.45 [0.84 0.45 2300 1650 1975 2275
gl 775 225 | 250 | 200 | 200 | 13 | 160 | 13 | 200 | 16 | 450 | 16 | 450 | 13 | 240 | 13 [ 220 | 16 [ 170 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.35 |0.91 |0.49 0.49 10.43 [0.71 0.32 2300 1550 1850 2150
=| 1300 | 200 | 225 | 200 | 200 | 13 [240 | 13 [270 | 13 | 330 | 13 | 330 | 13 |[250 | 13 [270| 16 [ 210 | 16 [ 300 | 300 | 16 [300 | 13 [ 350 [0.34 [0.92 |0.43 0.38 10.43 [0.47 0.30 2300 1500 1800 2100
é 1800 | 200 | 225 | 200 | 200 | 13 | 250 | 13 | 280 | 13 [330 | 13 [330 | 13 | 230 | 13 [280 | 16 | 220 | 16 | 300 [ 300 | 16 | 300 | 13 | 350 [0.33 [0.92 [0.40 0.34 10.43 [0.43 0.29 2300 1500 1800 2100
2300 [ 200 [ 225 | 200 [ 200 | 13 [250 | 13 [280 [ 13 [310[ 13 [310[ 13 [220 | 13 [280 [ 16 [220 [ 16 [ 300 O 16 [ 300 [ 13 [ 350 [0.32 [0.92 [0.39 0.32 [0.43 [0.42 0.28 2300 1500 1800 2100
2800 | 200 | 250 | 200 | 200 | 13 [ 230 | 13 [250 | 16 [ 450 | 16 [ 450 | 13 | 210 [ 13 | 300 | 16 | 210 ] 16 [300| O 16 [ 300 | 13 [ 350 [0.31 [0.92 |0.38 0.32 10.43 [0.40 0.28 2300 1500 1825 2125
3300 [ 200 | 250 | 200 | 200 | 13 [210 | 13 |[240 | 16 [410( 16 [410| 13 [210 | 13 |270 | 16 |[230 | 16 [300]| O 16 [ 300 | 13 [350]0.30 [0.92 |0.37 0.31 |0.42 [0.40 0.28 2300 1525 1825 2125
3775 | 225 | 250 | 200 | 200 | 13 [ 220 | 13 [240 | 16 [450 | 16 [ 450 | 13 | 200 | 13 | 250 | 16 | 200 | 16 [300| O 16 [ 300 | 13 [ 350 |0.30 [0.91 |0.38 0.30 |0.43 [0.40 0.28 2300 1550 1850 2150
ol 4275 | 225 | 275 | 200 | 200 | 13 | 210 | 13 [ 220 | 16 [410[ 16 | 410 [ 13 [200 | 13 | 250 | 16 | 230 | 16 [300 | O 16 [ 300 | 13 [ 350 [0.29 [0.91 [0.37 0.30 |0.42 [0.40 0.28 2300 1575 1875 2175
Q| 4775 225 | 275 | 200 | 200 | 13 | 210 | 13 | 220 | 16 | 400 | 16 | 400 | 13 | 200 | 13 | 240 | 16 [ 230 | 16 [300| O 16 [ 300 | 13 [ 350 |0.29 [0.91 |0.37 0.30 |0.42 [0.39 0.28 2300 1575 1875 2175
| 5250 | 250 | 300 | 200 | 200 | 13 [210] 13 | 220 | 16 | 430 | 16 [ 430 13 [ 190 | 13 [240 | 16 [200 | 16 [ 300 | O 16 [ 300 | 13 [ 350 0.29 [0.90 |0.38 0.30 |0.43 [0.39 0.28 2300 1600 1900 2225
é 5750 | 250 | 300 | 200 | 200 | 13 | 200 | 13 | 200 | 16 [ 380 | 16 [380 | 13 [ 190 | 13 [ 230 | 16 [220 | 16 [ 300 | O 16 [ 300 | 13 [ 350 |0.29 [0.90 |0.37 0.29 10.43 [0.39 0.28 2300 1625 1925 2225
6225 | 275 | 325 | 200 | 200 | 13 [200 | 13 |[200| 16 [400( 16 [400| 13 [200 | 13 |230 | 16 [220 | 16 [300| O 16 [ 300 | 13 [ 350 [0.28 [0.90 |0.37 0.29 10.43 [0.39 0.28 2300 1675 1975 2275
5| 6725 | 275 | 325 | 200 | 200 | 13 | 190 | 13 | 190 | 16 | 370 | 16 [ 370 | 13 [180 | 13 [210| 16 [210| 16 [300 | O 16 [ 300 | 13 [ 350 |0.28 |0.90 |0.37 0.29 10.43 [0.39 0.28 2300 1675 1975 2275
w| 7200 300 | 350 [ 200 | 200 | 13 [ 190 | 13 |[190 | 16 [390 [ 16 [390[ 13 [190 | 13 |210| 16 |[210 | 16 [300| O 16 [ 300 | 13 [ 350 [0.28 [0.89 |0.37 0.29 10.43 [0.39 0.28 2300 1725 2025 2325
é 7700 300 | 350 | 200 | 200 | 13 [ 180 | 13 [170| 16 [360 | 16 | 360 | 13 | 170 | 13 | 200 | 16 |200| 16 [300| O 16 [ 300 | 13 [ 350 |0.28 |0.89 |0.37 0.29 10.43 [0.39 0.28 2300 1725 2025 2325
8175 325 | 375 [ 200 | 200 | 13 [180 | 13 [170| 16 [380 [ 16 [380| 13 [180 | 13 |200 | 16 |[200 | 16 [300| O 16 [ 300 | 13 [ 350 |0.28 [0.88 |0.38 0.29 10.43 [0.39 0.28 2300 1775 2075 2375
8675 325 | 375 | 200 | 200 | 13 [ 170 | 13 [170| 16 [350 | 16 | 350 | 13 | 170 | 13 | 190 | 16 | 190 | 16 [300| O 16 [ 300 | 13 [ 350 |0.28 |0.88 |0.38 0.28 10.43 [0.39 0.28 2300 1775 2075 2375
9150 350 | 400 [ 225 | 200 | 13 [170 | 13 [190 | 16 [370 | 16 [370| 13 [160 | 13 |200 | 16 | 180 | 16 [300| O 16 [ 300 | 13 [ 350 [0.29 [0.87 |0.38 0.29 10.44 [0.39 0.28 2313 1825 2100 2400
9650 350 [ 400 | 225 [ 200 | 13 [170 | 13 [180 [ 16 [350 [ 16 [ 350 | 13 [ 160 [ 13 200 [ 16 [ 190 [ 16 [300[ O 16 [ 300 ] 13 [350[0.28 |0.87 [0.38 0.29 [0.44 [0.39 0.28 2313 1825 2125 2425
SPAN(S)= 21 m
DESIGN MEMBER THICKNESSES HT (m)= 241 or 24
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=21m |HT=21m[HT=24m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 250 | 200 | 200 | 16 | 210 | 13 [ 220 | 16 [ 390 | 16 [ 390 | 13 [ 170 | 16 [ 160 | 16 [ 190 | 16 | 300 | 300 | 16 | 200 | 13 [ 350 [0.49 [0.92 [0.51 0.46 10.28 [0.84 0.42 2300 2475 2775
| 800 200 | 225 | 200 | 200 | 13 | 170 | 13 | 190 | 16 [ 450 | 16 [ 450 | 13 | 240 | 13 | 190 | 16 [ 170 | 16 | 300 | 300 | 16 | 300 | 13 [ 350 |0.43 [0.94 |0.47 0.50 |0.27 | 0.84 0.31 2300 2400 2700
é 1300 | 200 | 225 | 200 | 200 | 13 | 270 | 13 | 240 | 13 [ 370 | 13 | 370 | 13 | 260 | 13 [ 230 | 16 | 230 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.40 [0.94 |0.42 0.44 10.27 |0.47 0.30 2300 2400 2700
1800 | 200 [ 225 | 200 [ 200 | 13 | 270 | 13 [ 240 | 13 [360 | 13 [360 | 13 [240 | 13 [230 | 16 |240[ 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.39 [0.94 [0.40 0.40 10.27 |0.43 0.29 2300 2400 2700
2300 | 200 | 225 | 200 [ 200 | 13 | 260 | 13 [220 | 13 [340 | 13 [340| 13 | 220 | 13 |210[ 16 | 230 16 [300] O 16 [ 300 | 13 [ 350 [0.37 [0.94 |0.38 0.38 |0.27 [0.41 0.28 2300 2400 2700
ol 200 300 | 275 | 200 | 200 | 16 [200 | 13 [220 | 16 [ 350 | 16 | 350 | 13 | 160 | 16 [ 160 | 16 | 190 | 16 | 300300 | 16 | 200 | 13 | 350 [0.50 [0.91 |0.52 0.46 |0.29 [0.84 0.46 2300 2550 2850
gl 775 225 | 250 | 200 | 200 | 13 | 160 | 13 | 180 | 16 [ 440 | 16 | 440 | 13 | 230 | 13 | 180 | 16 [ 160 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.44 |0.93 |0.49 0.46 10.27 | 0.84 0.32 2300 2450 2750
| 1300 | 200 | 225 | 200 | 200 | 13 | 230 | 13 [ 230 ] 13 | 330 | 13 | 330 | 13 [240| 13 [ 210 | 16 [ 200 | 16 | 300 | 300 | 16 [ 300 | 13 [ 350 |0.40 [0.94 [0.43 0.44 10.27 [0.49 0.30 2300 2400 2700
é 1800 | 200 | 225 | 200 | 200 | 13 | 250 | 13 | 230 | 13 [ 330 | 13 [ 330 | 13 | 220 | 13 [210| 16 | 220 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.39 [0.94 |0.40 0.40 10.27 [0.44 0.29 2300 2400 2700
2300 [ 200 [ 225 | 200 [ 200 | 13 [240 | 13 [210[ 13 [320[ 13 [320[ 13 [210 [ 13 [200[ 16 [210] 16 [300] O 16 [ 300 ] 13 [350[0.37 [0.94 [0.39 0.38 |0.27 [0.42 0.28 2300 2400 2700
2800 | 200 | 250 | 200 | 200 | 13 [230 | 13 [190 | 16 [450 | 16 [ 450 | 13 | 220 | 13 |210| 13 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 [0.37 [0.94 [0.37 0.37 10.27 [0.40 0.28 2300 2425 2725
3300 [ 200 | 250 | 200 | 200 | 13 [210| 13 [180 | 16 |[410 ] 16 [410] 13 | 210 | 13 | 190 | 16 | 230 | 16 [300]| O 16 [ 300 | 13 [ 350 |0.36 [0.94 [0.37 0.36 |0.27 | 0.40 0.27 2300 2425 2725
3775 | 225 | 275 | 200 | 200 | 13 | 230 | 13 |[170 | 16 [ 440 | 16 | 440 | 13 | 220 | 13 | 180 | 13 | 160 | 16 [300| O 16 [ 300 | 13 | 350 |0.35 [0.93 |0.37 0.36 |0.27 | 0.40 0.28 2300 2475 2775
ol 4275 | 225 | 275 | 200 | 200 | 13 | 210 | 13 | 160 | 16 |410| 16 | 410 | 13 | 200 | 13 | 160 | 16 | 230 | 16 | 300 | O 16 [ 300 | 13 [350]0.35 [0.93 [0.37 0.35 10.27 | 0.40 0.28 2300 2475 2775
Q| 4775 225 | 275 | 200 | 200 | 13 | 210 | 16 | 230 | 16 [ 410 | 16 | 410 | 13 | 200 | 16 | 240 | 16 | 230 | 16 [ 300 | O 16 [ 300 | 13 | 350 |0.35 [0.93 |0.37 0.36 |0.28 | 0.39 0.28 2300 2475 2775
w| 5250 | 250 | 300 | 200 | 200 | 13 [220 | 16 | 220 | 16 | 430 | 16 [430| 13 [210| 16 [220 | 16 [240 | 16 [ 300 | O 16 [ 300 | 13 [350]0.35 [0.93 [0.37 0.36 |0.29 | 0.39 0.28 2300 2525 2825
'é 5750 | 250 | 300 | 225 | 200 | 13 | 200 | 13 | 160 | 16 [ 390 | 16 [390 | 13 | 190 | 13 | 160 | 16 | 220 [ 16 | 300 | O 16 [ 300 | 13 | 350 |0.35 [0.93 |0.37 0.35 10.28 | 0.39 0.28 2313 2525 2825
6225 | 275 | 325 | 225 [ 200 | 13 [210| 16 [230 | 16 [410 [ 16 [410[ 13 | 200 | 13 | 160 | 16 | 230 | 16 [300]| O 16 [ 300 | 13 [350]0.35 [0.92 [0.37 0.36 |0.29 | 0.39 0.28 2313 2575 2875
5| 6725 | 275 | 325 | 225 | 200 | 13 | 190 | 16 | 220 | 16 | 380 | 16 | 380 | 13 [ 180 | 16 | 220 | 16 | 210 | 16 | 300 | O 16 [ 300 | 13 | 350 |0.35 [0.92 |0.37 0.36 |0.32 | 0.39 0.27 2313 2575 2875
| 7200 300 | 350 | 250 | 200 | 13 [200 | 13 [160 | 16 [400 [ 16 [400 | 13 | 190 | 13 | 160 | 16 |220| 16 [300| O 16 [ 300 | 13 [350]0.35 [0.91 [0.37 0.36 |0.28 | 0.39 0.28 2325 2625 2925
é 7700 300 | 350 | 250 | 200 | 13 | 190 | 16 | 230 | 16 | 380 | 16 | 380 | 13 | 180 | 16 | 240 | 16 |210| 16 [300| O 16 [ 300 | 13 | 350 |0.36 [0.91 |0.37 0.36 |0.29 | 0.39 0.27 2325 2625 2925
8175 325 | 375 | 250 | 200 | 13 [190 | 16 [220 | 16 [ 390 [ 16 [390[ 13 [170 | 16 | 220 | 16 [ 190 | 16 [300| O 16 [ 300 | 13 [350]0.36 [0.90 |0.37 0.36 |0.30 | 0.39 0.27 2325 2675 2950
8675 325 | 375 | 250 | 200 | 13 | 180 | 16 | 200 | 16 | 370 | 16 | 370 | 13 | 170 | 16 | 220 | 16 |200| 16 [300| O 16 [ 300 | 13 | 350 |0.36 [0.90 |0.37 0.36 |0.33 | 0.39 0.27 2325 2675 2975
9150 350 | 375 | 275 [ 200 | 13 [ 180 | 16 [220 | 16 [ 360 [ 16 [ 360 [ 13 | 170 | 16 | 240 | 16 [ 190 ]| 16 [300| O 16 [ 300 | 13 [ 350 ]0.36 [0.90 |0.37 0.36 |0.30 | 0.38 0.27 2338 2700 2975
9650 350 | 400 | 275 [ 200 | 13 [ 180 | 16 [220 | 16 [370| 16 | 370 | 13 | 170 [ 16 | 230 | 16 | 200 | 16 |300] O 16 [ 300 ]| 13 [350]0.36 [0.90 |0.36 0.36 |0.30 [0.38 0.27 2338 2725 3025
SPAN(S)= 21 m
DESIGN MEMBER THICKNESSES HT (m)= 27 or
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X Tl A1 Bars| J3 Bars| H1 Bars| H2 Bars| A2 Bars| J4 Bars| H3 Bars| B1 Bars B2 Bars F  Bars J4 H3 J3 H1 H2 S=21m |HT=27m[HT=3.0m
(mm) | Thick | Thick. | Thick | Thick. | Size |ctoc| Size |[ctoc| Size |[ctoc| Size |ctoc| Size |[ctoc| Size |[ctoc| Size [ctoc| Size [ctoc| G1 | Size |ctoc| Size [ctoc| C4 K3 C7 C1 K2 C5 C6 mm mm mm
250 250 | 275 [ 225 | 225 | 16 | 210 | 13 [ 200 | 16 [ 400 | 16 [ 400 ]| 13 [ 170 | 16 [ 170 | 16 [220 | 16 | 300 | 300 | 16 | 280 | 13 | 350 [0.61 [0.94 |0.53 0.46 [0.23 [0.84 0.41 2325 3100 3400
w| 800 200 | 225 | 225 | 225 | 13 | 170 | 13 | 180 | 16 [ 450 | 16 [ 450 | 13 | 220 | 16 [ 240 | 16 [ 170 | 16 [ 300 | 300 | 16 | 300 | 13 [ 350 |0.52 [0.95 |0.47 0.46 |0.22 | 0.84 0.31 2325 3000 3300
é 1300 | 200 | 225 | 225 | 225 | 13 | 270 | 13 | 210 | 13 [ 370 | 13 [ 370 | 13 | 250 | 13 [ 160 | 16 | 220 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.48 [0.95 |0.42 0.53 10.22 | 0.47 0.30 2325 3000 3300
1800 | 200 [ 225 | 225 [ 225 | 13 | 280 | 13 [ 200 | 13 [370 | 13 [370 | 13 [230| 16 [240 | 16 |[240[ 16 | 300 | 300 | 16 [ 300 | 13 | 350 [0.47 [0.95 [0.39 0.47 10.22 [ 0.43 0.29 2325 3000 3300
2300 | 200 | 225 | 225 [ 225 | 13 [ 260 | 13 [190 | 13 [340 | 13 [340| 13 | 210 | 16 | 220 | 16 | 230 16 [300] O 16 [ 300 | 13 [ 350 [0.45 [0.95 |0.38 0.45 10.22 [0.41 0.28 2325 3000 3300
ol 200 300 | 300 | 225 | 225 | 16 [200 | 13 |200 | 16 [370 | 16 | 370 | 13 | 160 | 16 | 160 | 16 [ 210 | 16 | 300300 | 16 | 250 | 13 | 350 [0.61 [0.93 |0.53 0.46 [0.24 [0.84 0.45 2325 3175 3475
gl 775 225 | 250 | 225 | 225 | 13 | 160 | 13 | 170 | 16 [ 440 | 16 | 440 | 13 | 220 | 13 | 160 | 16 [ 160 | 16 | 300 | 300 | 16 | 300 | 13 | 350 |0.53 |0.95 |0.49 0.46 10.22 | 0.84 0.32 2325 3050 3350
| 1300 | 200 | 225 | 225 | 225 | 13 [ 230 | 13 [ 190 ] 13 [ 330 | 13 | 330 | 13 [220| 13 [ 160 | 16 [ 200 | 16 [ 300 [ 300 | 16 [ 300 | 13 [ 350 |0.48 [0.95 [0.42 0.54 10.22 | 0.49 0.30 2325 3000 3300
é 1800 | 200 | 225 | 225 | 225 | 13 | 250 | 13 | 190 | 13 [ 330 | 13 [ 330 | 13 | 210 | 16 [ 230 | 16 | 220 | 16 | 300 | 300 | 16 | 300 | 13 | 350 [0.47 [0.95 |0.40 0.47 10.22 [ 0.44 0.29 2325 3000 3300
2300 [ 200 [ 250 | 225 [ 225 | 13 [250 | 13 [180 [ 13 [320[ 13 [320[ 13 [210[ 13 [170[ 16 [210] 16 [300] O 16 [ 300 | 13 [ 350 [0.46 |0.95 |0.38 0.45 10.22 [0.42 0.28 2325 3000 3325
2800 | 200 | 250 | 225 [ 225 | 13 [240 | 13 [160 | 16 [460 | 16 [460 | 13 | 220 13 | 160 | 13 | 160 | 16 [300| O 16 [ 300 | 13 [ 350 [0.45 [0.95 |0.37 0.44 10.21 [0.40 0.28 2325 3025 3325
3300 [ 200 [ 250 | 225 [ 225 | 13 [220 | 16 [240 | 16 [430[ 16 [430[ 13 [200 | 16 [220 [ 16 [230[ 16 [300] O 16 [ 300 ] 13 [350[0.45 [0.95 [0.37 0.44 10.23 [0.39 0.28 2325 3025 3325
3775 | 225 | 275 | 225 | 225 | 13 |200 | 16 | 210 | 16 [ 390 | 16 | 390 | 13 | 210 | 16 | 210 | 13 | 160 | 16 [300| O 16 [ 300 | 13 | 350 |0.45 [0.95 |0.36 0.44 10.23 | 0.39 0.28 2325 3075 3350
ol 4275 225 | 275 [ 225 [ 225 [ 13 [210[ 16 [200] 16 [ 420 [ 16 [ 420 ] 13 [200] 16 [190] 16 [230] 16 [300] O 16 [ 290 | 13 [ 350 [0.44 [0.95 |0.37 0.44 10.26 [0.39 0.28 2325 3075 3375
Q| 4775 225 | 275 | 250 | 225 | 13 | 220 | 16 | 230 | 16 [ 430 | 16 [ 430 | 13 | 200 | 16 | 220 | 16 | 240 | 16 [ 300 | O 16 [ 300 | 13 | 350 |0.43 [0.95 |0.36 0.43 10.26 | 0.39 0.28 2338 3075 3375
w| 5250 [ 250 | 300 [ 250 | 225 | 13 [ 210 ] 16 [ 200 ] 16 [400] 16 [400 ]| 13 [210] 16 [200| 13 [160[ 16 [ 300 [ O 16 [ 290 | 13 [350[0.43 [0.95 [0.36 0.43 [0.26 [0.39 0.28 2338 3125 3400
'é 5750 | 250 | 300 | 250 | 225 | 13 | 210 | 16 | 190 | 16 [ 410 | 16 [410 | 13 | 200 | 16 | 180 | 16 | 220 | 16 | 300 | O 16 [ 280 | 13 | 350 |0.43 [0.94 |0.36 0.43 10.26 | 0.39 0.27 2338 3125 3425
6225 [ 275325 | 275 [ 225 | 13 [200| 16 [210[ 16 [390[ 16 [390[ 13 [200 | 16 [200 [ 16 [230[ 16 [300] O 16 [ 300 | 13 [ 350 [0.43 [0.94 |0.36 0.43 [0.26 [0.38 0.27 2350 3175 3450
5| 6725 | 275 | 325 | 275 | 225 | 13 | 200 | 16 | 190 | 16 | 400 | 16 [ 400 | 13 [190 | 16 | 190 | 16 | 220 | 16 | 300 | O 16 [ 280 | 13 | 350 |0.43 [0.93 |0.36 0.43 10.26 | 0.38 0.27 2350 3175 3475
| 7200 300 | 350 [ 275 [ 225 | 13 [ 190 | 16 [ 180 | 16 [ 390 [ 16 [390[ 13 | 180 | 16 | 180 | 16 [210]| 16 [300| O 16 [ 270 | 13 [ 350 |0.43 [0.93 |0.36 0.43 10.27 |0.38 0.27 2350 3225 3475
é 7700 300 | 350 | 300 | 225 | 13 | 190 | 16 | 200 | 16 | 400 | 16 | 400 | 13 | 180 | 16 | 190 | 16 |210| 16 [300| O 16 [ 280 | 13 | 350 |0.43 [0.93 |0.36 0.43 10.27 |0.38 0.27 2363 3225 3525
8200 300 | 350 | 300 [ 225 | 13 [ 180 | 16 [190| 16 |[370[ 16 [370[ 13 | 170 | 16 | 180 | 16 [200| 16 [300| O 16 [ 270 | 13 [ 350 |0.43 [0.93 |0.36 0.43 10.27 |0.38 0.27 2363 3225 3525
8675 325 [ 375 | 300 [ 225 | 13 | 190 | 16 [180 | 16 [390 | 16 [ 390 | 13 | 180 | 16 | 180 | 16 |210| 16 | 300 | O 16 [ 260 | 13 [ 350 [0.43 [0.92 |0.36 0.43 [0.27 [0.38 0.27 2363 3275 3575
9175 325 [ 375 [ 325 [ 225 | 13 [180| 16 [190[ 16 [370[ 16 [370[ 13 [170[ 16 [ 190 [ 16 [ 200 [ 16 [300[ O 16 [ 270 13 [350[0.43 [0.92 [0.36 0.43 [0.27 [0.38 0.27 2375 3275 3575
9650 350 [ 400 | 325 [ 225 | 13 [ 180 | 16 [ 180 | 16 [390 [ 16 | 390 | 13 |170[ 16 | 180 [ 16 |210] 16 |300[ O 16 260 13 [350]0.43 ]0.92 |0.35 0.43 10.27 [0.37 0.27 2375 3325 3625
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NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE DOUBLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002

M703.45B 4
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Span (S)= 2.4

m

DESIGN MEMBER THICKNESSES HT (m)= 1.5 or 1.8 or 21
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 §=24m [HT=15m | HT=18m | HT=21m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm mm
225 275 | 250 | 200 16 | 170 | 13 | 270 16 | 160 | 13 | 170 300 | 16 | 300 | 13 | 350 |0.90 |0.36 0.38 |0.43 2600 1875 2175 2500
w| 775 225 | 250 | 200 a6l 190l 31| 190 1|2 2 20 o s o0n ] 13 800 0B 0 08 094 2600 1800 a1n0 2450
g 1275 | 225 | 225 | 200 13 [ 160 | 13 | 220 16 [ 190 | 13 | 220 0 16 | 300 | 13 | 350 |0.93 |0.31 0.37 |0.33 2600 1825 2100 2400
1800 | 200 | 225 | 200 e 2 E e 20 0 a8 200 13 | 350 098 080 g8e 092 2600 1800 2100 2400
2300 | 200 | 225 | 200 16 {230 | 13 | 190 16 [ 180 | 13 | 190 0 16 | 300 | 13 | 350 ]0.93 |0.30 0.36 10.31 2600 1800 2100 2400
ol 200 300 | 250 | 200 18 210 18 250 19 190 18 170 300 | 16 | 300 | 13 | 350 |0.90 |0.35 0.39 |0.44 2600 1925 2225 2525
Q| 775 225 | 275 | 200 16 | 160 | 13 | 160 19 | 200 | 13 | 200 300 | 16 | 300 | 13 | 350 |0.92 |0.32 0.36 |0.34 2600 1875 2175 2475
| 1300 | 200 | 250 | 200 6 1220 | 13 90 6 1180 13 | 210 0 e e e gae 093 2600 800 2100 2425
2{ 1800 | 200 | 225 | 200 6 230 | 13 90 6 | 180 | 13 | 200 0 6 300 | 13 | 350|0.93 |0.30 0.36 |0.32 2600 800 2100 2400
2300 | 200 | 225 | 200 6 1220 | 13 90 6 1170 | 13 | 190 0 s e e s e gae 05l 2600 800 2100 2400
2800 | 200 | 225 | 200 3 1170 13 | 210 6 | 200 | 13 | 200 0 6 300 | 13 | 350 |0.93 |0.29 0.36 |0.30 2600 800 2100 2400
3300 | 200 | 225 | 200 6 | 220 | 13 | 180 6 | 180 | 13 | 180 0 B 800 1 9nd b 2 g 050 2600 800 2100 2400
3800 | 200 | 250 | 200 6 | 200 | 16 | 240 6 | 170 | 13 | 180 0 6 300 | 13 | 350|0.93 |0.28 0.35 /0.3 2600 825 2125 2425
ol 4300 | 200 | 250 | 200 6 | 180 | 16 | 210 9 1220| 13 | 160 0 B 800 1 8nd b 2l g4l 05 2600 sk i) 2425
O| 4775 | 225 | 275 | 200 6 | 170 | 16 | 200 9 1220 | 13 | 160 0 6 1300 | 13 | 350|0.92 |0.27 0.42 10.30 2600 875 2175 2475
=[ 5250 | 250 | 275 | 200 6 | 170 | 16 | 210 o g 18 0 B a00 18 9 Dl a2l gl 0ag 2600 900 2200 2500
é 5750 | 250 | 300 | 200 6 | 160 | 16 | 190 9 1200 16 | 230 0 6 300 | 13 | 350|0.92 |0.26 0.42 10.29 2600 925 2225 2525
6225 | 275 | 300 | 200 9 1220 16 | 190 9 1190 | 16 | 200 0 B a00 18 9 Dl a2l 0.43 |0.28 2600 950 2250 il
5| 6725 | 275 | 325 | 200 9 1210 | 16 | 180 9 1190 | 16 | 210 0 6 300 | 13 | 350 |0.91 |0.26 0.42 |10.28 2600 975 2275 2575
« | i72250[1 2751 1182511225 19 [ 190 | 16 | 180 19 | 180 | 16 | 220 0 8 800 13 B850 081 0270 042 029 2625 181s Qang 2oin
g 7700 | 300 | 350 | 225 9 1200, 16 | 180 9 1180 | 16 | 220 0 6 1300 | 13 | 350 |0.90 |0.26 0.42 |10.28 2625 2025 2325 2625
8200 | 300 | 350 | 225 9 1180 | 16 | 170 Oll 7ol F210] 0 6 300 | 13 | 350 |0.90 |0.26 0.42 |10.28 2625 2025 2325 2625
8675 | 325 | 375 | 225 9 1180 16 | 180 9 1170 | 16 | 220 0 6 300 | 13 | 350 |0.89 |0.26 0.42 |10.28 2625 2075 2375 2675
9175 | 325 | 375 | 250 9 170| 16 | 180 9 1170 | 16 | 220 0 6 300 13 | 350/0.89 |0.27 0.42 |10.29 2650 2075 2375 2675
9650 | 350 | 400 | 250 19 1170 | 16 | 180 19 1160 | 16 | 220 0 16 | 300 | 13 | 350 |0.89 |0.26 0.43 |10.28 2650 2100 2400 2725
SPAN(S)= 24 m
DESIGN MEMBER THICKNESSES HT (m)= 24 or 2.7
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §=24m HT=24m | HT=27m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 275 | 250 | 225 16 | 160 | 13 | 250 19 1200 13 | 170 300 | 16 | 300 | 13 | 350 |0.92 |0.44 0.26 |0.61 2625 2800 3075
w| 775 225 | 250 | 225 16 | 180 | 13 | 180 L s o g oonl g | et e 0.24 |10.43 2625 gion 3025
é 1300 | 200 | 225 | 225 13 [ 160 | 13 | 210 16 | 180 | 13 | 190 0 16 | 300 | 13 | 350 |0.95 |0.38 0.24 10.39 2625 2700 3000
1800 | 200 | 225 | 225 13 | 160 | 13 | 200 e ieq 18 180 0 16 800 138 | 850 |0.895 [0.96 0.24 |0.37 2625 2700 3000
2300 | 200 | 225 | 225 16 {230 | 13 | 180 16 1170 | 13 | 160 0 16 | 300 | 13 | 350 ]0.95 |0.35 0.24 10.36 2625 2700 3000
ol 200 300 | 250 | 225 19 200 | 13 | 240 18 8g 08 18 oD g pon g 80 aee ian gar bal 2625 Vst al2n
Q| 775 225 | 275 | 225 16 | 160 | 13 | 160 19 1190 | 13 | 200 300 | 16 | 300 | 13 | 350 |0.94 |0.42 0.24 |10.45 2625 2775 3075
| 1300 | 200 | 225 | 225 612101390 B0 s 180 0 Boa0 08 aad D o8 0.24 |10.39 2625 2700 3000
2| 1800 | 200 | 225 | 225 6 1220 | 13 | 190 6 170 | 13 | 170 0 6 1300 | 13 | 350 |0.95 |0.36 0.24 |10.37 2625 2700 3000
2300 | 200 | 250 | 225 611|210l [E3ill|ii70 s 0 B o008 ang D o 0.24 10.36 2625 2700 3025
2800 | 200 | 225 | 225 3 170 13 | 190 6 1200 | 13 | 160 0 6 300 | 13 | 350 |0.95 |0.34 0.24 |10.35 2625 2700 3000
3300 | 200 | 250 | 225 6111|2201 [In3ill|ii70 B s 180 0 Boa0 08 and D o 0.24 |10.34 2625 2700 3025
3800 | 200 | 250 | 225 6 | 200 | 16 | 220 6 170 | 16 | 230 0 6 300 | 13 | 350 |0.95 |0.34 0.28 |10.35 2625 2725 3025
4300 | 200 | 275 | 225 6 180 | 16 | 190 BB 18 220 0 Boa0n 08 and D ad 0.28 |0.35 2625 eion 3050
8| 4775 | 225 | 275 | 225 6 | 170 | 16 | 190 9 1220 | 16 | 200 0 6 1300 | 13 | 350|0.94 |0.33 0.28 10.34 2625 2775 3075
=| 5250 | 250 | 300 | 225 6 | 170 | 16 | 180 9 |220( 16 | 190 0 s s s e s 0.29 |0.34 2625 2825 I !
g 5750 | 250 | 300 | 225 16 | 170 | 16 | 170 19 1210 16 | 180 0 16 | 300 | 13 | 350 |0.93 |0.32 0.29 |10.33 2625 2825 3125
=| 6225 | 275 | 325 | 250 16 | 170 | 16 | 190 18 219 18 200 0 18 800 18 | 850 |0.88 083 0.29 |10.34 2650 2Bio e
5| 6725 | 275 | 325 | 250 19 [ 220 | 16 | 180 19 1200 16 | 180 0 16 | 300 | 13 | 350 |0.93 |0.32 0.29 |10.34 2650 2875 3175
w| 7225 | 275 | 350 | 250 19 [ 210 | 16 | 160 19 200 16 180 0 16 800 18 | 850 |0.98 0.32 0.29 |0.34 2650 2900 3200
é 7700 | 300 | 350 | 275 19 [ 210 | 16 | 180 19 1190 | 16 | 190 0 16 | 300 | 13 | 350 (0.92 |0.32 0.29 |10.34 2675 2925 3225
8200 | 300 | 375 | 275 19 [ 200 | 16 | 170 18 18G 18 180 0 8 800 18 | 850 082 082 0.29 |10.34 apana 2228 3250
8675 | 325 | 375 | 275 19 200 | 16 | 170 19 1180 | 16 | 180 0 16 | 300 | 13 | 350 |0.91 |0.32 0.30 |0.33 2675 2975 3275
9175 | 325 | 375 | 300 19 [ 200 | 16 | 180 e ea e 180 0 Ll sl s 0.30 |0.34 2700 Pt aenn
9650 | 350 | 400 | 300 19 [ 200 | 16 | 170 19 [ 180 | 16 | 180 0 16 | 300 | 13 | 350 |0.91 |0.32 0.30 |10.33 2700 3025 3325
SPAN(S)= 24 m
DESIGN MEMBER THICKNESSES HT(m)= 3 or 3.3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §=24m HT=3.0m | HT=33m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 275 | 250 | 225 16 | 160 | 13 | 200 19 1200 13 | 160 300 | 16 | 300 | 13 | 350 |0.94 |0.64 0.21 |0.61 2625 3400 3700
| 800 200 | 250 | 225 16| 1701|131 160 19 190 18 180 300 | 16 280 | 18 | 850 |0.96 064 0.20 |0.61 2625 3325 3625
é 1300 | 200 | 225 | 225 16 [ 240 | 13 | 190 16 | 170 | 16 | 220 0 16 | 300 | 13 | 350 |0.96 |0.51 0.20 |0.55 2625 3300 3600
1800 | 200 | 225 | 225 13 | 1601|1431 170 18 g 08 180 0 8 800 18 | 850 |0.86 047 0.20 |0.48 2625 3300 3600
2300 | 200 | 225 | 225 16 {230 | 13 | 160 16 1160 | 16 | 180 0 16 | 300 | 13 | 350 |0.96 |0.44 0.20 |10.44 2625 3300 3600
ol 200 300 | 250 | 225 192001131200 18 g 08 220 800 | 18 200 13 | 850 0898 Do6 022 0ol 2625 a2n ]
g| 775 225 | 275 | 225 19 [ 220 | 16 | 240 19 1180 13 | 160 300 | 16 | 300 | 13 | 350 |0.95 |0.64 0.21 |10.63 2625 3375 3675
o 1880 | 200 200 220 aell|i200f i3l 70 Ll s sy 0 g oon] 18 | a00 e e 0.20 |0.54 2625 3300 3625
2| 1800 | 200 | 250 | 225 16 [ 220 | 13 | 170 16 | 160 | 16 | 220 0 16 | 300 | 13 | 350 |0.96 |0.50 0.20 |0.48 2625 3300 3625
2300 | 200 | 250 | 225 16 [ 220 | 16 | 240 a8 Mg 16 200 0 16 500 13 | 850 (096 047 21 048 2625 3325 3625
2800 | 200 | 225 | 225 13 [ 180 | 16 | 240 16 1190 | 16 | 170 0 16 | 280 | 13 | 350 |0.96 |0.43 0.21 10.43 2625 3300 3600
3300 | 200 | 250 | 225 16 | 240 | 16 | 210 16 | 190 | 16 | 180 0 8 260 13 | 800 080 0Ad ga1 Dag 2625 i )
3800 | 200 | 250 | 250 16 {210 | 16 | 190 16 | 170 16 | 170 0 16 | 280 | 13 | 350 |0.96 |0.41 0.23 |10.40 2650 3325 3625
4300 | 200 | 275 | 250 16 | 190 | 16 | 180 del|17ol el 180 0 8 260 13 | B850 086 041 0.23 |10.40 2650 a0 3650
8| 4775 | 225 | 275 | 250 16 [ 190 | 16 | 180 16 | 160 | 16 | 170 0 16 | 250 | 13 | 350 |0.95 |0.41 0.23 |10.40 2650 3375 3675
=| 5250 250 | 300 | 275 16 | 190 | 16 | 190 16 | 160 16 180 0 16 270 ] 18 | 850 |0.94 040 0.24 |10.40 2675 3425 3725
»| 5750 | 250 | 300 | 275 16 | 180 | 16 | 180 19 1210 16 | 170 0 16 | 250 | 13 | 350 |0.94 |0.40 0.24 |10.40 2675 3425 3725
=| 6225 | 275 | 325 | 300 16 | 180 | 16 | 190 18 220 18 180 0 18 2701 18 | 880 (0.84 039 0.24 10.39 2700 3475 gl
5| 6725 | 275 | 325 | 300 16 | 170 | 16 | 180 19 1210 16 | 170 0 16 | 260 | 13 | 350 |0.94 |0.39 0.24 10.39 2700 3475 3775
w| 7225 | 275 | 350 | 300 16 | 160 | 16 | 170 18 219 18 180 0 8 2401 18 | 850 084 089 0.24 |10.39 2700 3500 3800
2| 7700 | 300 | 350 | 325 16 | 160 | 16 | 180 19 1200 16 | 170 0 16 | 260 | 13 | 350 |0.93 |0.39 0.24 10.39 2725 3525 3825
8200 | 300 | 375 | 325 16 | 160 | 16 | 170 L s 0 g 240 18 | 800 [es 0a8 0.24 |10.39 it Hoon 3850
8675 | 325 | 375 | 325 19 [ 220 | 16 | 160 19 [ 190 | 19 | 220 0 16 | 240 | 13 | 350 |0.93 |0.41 0.25 |10.39 2725 3575 3875
9175 | 325 | 400 | 350 19 | 220 | 16 | 170 18 180 18 1o 0 18 2601 18 | 850 088 088 0gs 039 a1a0 3600 3900
9650 | 350 | 400 | 350 19 {210 | 16 | 160 19 [ 190 | 16 | 160 0 16 | 240 | 13 | 350 |0.92 |0.38 0.25 10.39 2750 3625 3925

NOTE:
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C
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Span (S)= 2.7

m

DESIGN MEMBER THICKNESSES HT (m)= 1.8 or 241 or 24
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 §=27m [HT=18m | HT=21m | HT=24m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm mm
225 275 | 225 | 200 19 [ 210 | 13 | 220 19 | 180 | 16 | 220 300 | 16 | 300 | 13 | 350 |0.91 |0.36 0.33 |0.45 2900 2175 2475 2775
w| 775 225 | 250 | 200 19 [ 220 | 16 | 240 L s o s oS00 13 800 08s 0 08 094 2900 £100 2450 2750
g 1300 | 200 | 225 | 200 16 [ 190 | 13 | 170 19 {210 | 13 | 170 0 16 | 300 | 13 | 350 |0.94 |0.30 0.31 |0.32 2900 2100 2400 2700
1800 | 200 | 225 | 200 G AT 0 a6 200 13 | 350 094 029 ga1 031 2900 2100 2400 2700
2300 | 200 | 250 | 200 16 [ 190 | 16 | 230 19 [220 | 13 | 170 0 16 | 300 | 13 | 350 |0.94 |0.28 0.36 10.31 2900 2125 2425 2725
ol 200 300 | 250 | 200 18 180 18 210 19 179 16 220 300 | 16 | 300 | 13 | 350 |0.91 |0.36 0.34 |0.47 2900 2225 2525 2825
Q| 750 250 | 275 | 200 19 [ 190 | 16 | 220 19 | 170 | 13 | 180 300 | 16 | 300 | 13 | 350 |0.92 |0.32 0.37 |0.34 2900 2200 2500 2800
| 1300 | 200 | 250 | 200 6 | 170 | 16 | 230 Ol 2d0l|H31l §80) 0 B 800 18 900 D o0 gge 09e 2900 e 2425 s
2{ 1800 | 200 | 250 | 200 6 | 180 | 16 | 230 9 1210 13 | 170 0 6 1300 | 13 | 350|0.94 |0.29 0.36 |0.32 2900 2125 2425 2725
2300 | 200 | 250 | 200 6 | 170 | 16 | 220 9 1210]| 13 | 160 0 B 800 18 900 D 28 gae 05l 2900 e 2425 s
2800 | 200 | 250 | 200 6 | 160 | 16 | 190 9 1190 | 16 | 230 0 6 300 | 13 | 350 |0.94 |0.28 0.36 |0.30 2900 2125 2425 2725
3300 | 200 | 250 | 200 6 | 180 | 16 | 200 9 1220| 16 | 230 0 B 800 18 90d b 2l g 050 2900 e 2425 s
3775 | 225 | 275 | 200 6 | 170 | 16 | 200 9 1210 16 | 220 0 6 1300 | 13 | 350|0.93 |0.27 0.36 |0.29 2900 2175 2475 2775
ol 4275 | 225 | 275 | 200 9 1220 | 16 | 180 9 1190 | 16 | 200 0 B a00 18 900 D D oe gde 029 2900 e 2475 i
©| 4750 | 250 | 300 | 200 9 1220 16 | 170 9 1190 | 16 | 190 0 6 300 | 13 | 350|0.93 |0.26 0.36 |0.28 2900 2225 2525 2825
=[ 5250 | 250 | 300 | 200 9 1190 ] 19 | 220 o g 18 180 0 B a00 18 900 D 2 gae 050 2900 el i) 2825
é 5725 | 275 | 325 | 225 9 1190 | 16 | 170 9 1180 | 16 | 200 0 6 1300 | 13 | 350|0.92 |0.26 0.37 |0.28 2925 2275 2575 2875
6225 | 275 | 350 | 225 9 1180 | 19 | 220 9 1160 | 16 | 200 0 B a00 18 9nd D 2 gl 0ae A el i 2900
5| 6700 | 300 | 350 | 225 9 1180 | 16 | 160 9 160 | 16 | 180 0 6 300 | 13 | 350|0.91 |0.25 0.37 |0.27 2925 2325 2625 2925
« | 75 |1825] 1181511225 19 [ 180 | 16 | 160 d9ln7ol|del|| 80 0 8 800 13 | 880 080 028 g8 02 iz P £aig 2675 2975
g 7675 | 325 | 375 | 250 9 1160 | 16 | 160 19 [ 160 | 16 | 190 0 6 1300 | 13 | 350 |0.90 |0.26 0.37 |0.27 2950 2375 2675 2975
8150 | 350 | 400 | 250 9 170 | 16 | 160 19 [ 160 | 16 | 190 0 6 300 | 13 | 350|0.90 |0.25 0.37 |0.27 2950 2425 2725 3025
8650 | 350 | 400 | 250 9 1160 | 19 | 220 22 [210| 16 | 180 0 6 300 | 13 | 350|0.90 |0.25 0.37 10.29 2950 2425 2725 3025
9125113750 4251275 9 1160 | 16 | 170 22 [210] 16 | 190 0 6 300 | 13 | 350 |0.89 |0.26 0.38 |0.32 2975 2475 2775 3075
9625 | 375 | 425 | 275 22 1210 | 16 | 160 22 200 | 16 | 180 0 16 | 300 | 13 | 350 |0.89 |0.26 0.38 |10.32 2975 2475 2775 3075
SPAN(S)= 27 m
DESIGN MEMBER THICKNESSES HT (m)= 2.7 or 3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §$§=27m HT=27m | HT=3.0m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 275 | 250 | 225 19 {210 | 13 | 190 19 1190 | 13 | 160 300 | 16 | 300 | 13 | 350 |0.93 |0.47 0.23 |0.60 2925 3100 3400
w| 775 225 | 275 | 225 16 | 160 | 16 | 240 L s o g oon ] 8 ] ein e e 0.23 |0.45 i ! 3050 3375
é 1300 | 200 | 250 | 225 16 [ 200 | 13 | 170 16 | 160 | 13 | 170 0 16 | 300 | 13 | 350 ]0.95 |0.37 0.21 |10.38 2925 3025 3325
1800 | 200 | 250 | 225 16 [ 200 | 13 | 160 e 1ea 18 160 0 16 800 138 | 850 |0.895 [0.85 021 0.36 P2 ] 3025 3325
2300 | 200 | 250 | 225 16 [ 190 | 16 | 230 19 1220 | 16 | 220 0 16 | 300 | 13 | 350 ]0.95 |0.34 0.23 10.35 2925 3025 3325
ol 200 300 | 250 | 225 e e | e | e 18 6g 08 210 oD e pon g B0 aee A 0.24 |10.60 s Hen ]
Q| 750 250 | 275 | 225 19 [ 190 | 16 | 220 19 | 170 13 | 160 300 | 16 | 300 | 13 | 350 |0.94 |0.41 0.26 |0.49 2925 3100 3400
| 1300 | 200 | 250 | 225 6 | 180 | 13 | 160 0200 e 180 0 Boa0n 08 and D ol 21 Dag i ) 3025 3325
2| 1800 | 200 | 250 | 225 6 | 180 | 16 | 240 9 1210 | 16 | 240 0 6 1300 | 13 | 350 |0.95 |0.36 0.23 |10.36 2925 3025 3325
2300 | 200 | 250 | 225 6 | 180 | 16 | 220 8 20 1 20 0 B o008 ang D 00 2 058 P ] 3025 3325
2800 | 200 | 275 | 225 6 | 170 | 16 | 200 9 1200 | 16 | 210 0 6 1300 | 13 | 350|0.95 |0.33 0.25 10.34 2925 3025 3350
3300 | 200 | 275 | 225 6 1190 | 16 | 200 02018 20 0 Boa0n 08 and D od 0.25 |0.34 2 ) 3025 3350
3775 | 225 | 275 | 225 6 180 | 16 | 190 9 1210 | 16 | 180 0 6 1300 | 13 | 350|0.95 |0.32 0.26 |0.33 2925 3075 3375
4275 | 225 | 275 | 225 6 160 | 16 | 170 s 1 0 Boa0n 08 an0 D od 0.26 |0.33 A 3075 3375
g| 4750 | 250 | 300 | 250 6 | 160 | 16 | 180 9 1190 | 16 | 180 0 6 1300 | 13 | 350|0.94 |0.32 0.26 |0.33 2950 3125 3425
=| 5250 | 250 | 325 | 250 9 |200( 16 | 160 9 |180( 16 | 170 0 Boa0n 08 aa0 D 0l 0.26 |0.33 A0 o P 3450
g 5725 | 275 | 325 | 250 19 200 | 19 | 220 19 1180 | 16 | 160 0 16 | 300 | 13 | 350 |0.93 |0.31 0.30 |0.32 2950 3175 3475
=| 6225 | 275 | 350 | 275 19 [ 200 | 16 | 160 18 18g 18 180 0 18 800 18 | 850 |0.88 0.31 0.26 |0.33 s el 3200 3500
5| 6700 | 300 | 350 | 275 19 [ 190 | 16 | 160 19 | 170 | 16 | 160 0 16 | 300 | 13 | 350 |0.93 |0.31 0.27 10.32 2975 3225 3525
o IZA7SI0| 82511 113751275 19 | 190 | 19 | 220 19 1rg| 16 180 0 16 800 18 | 850 |0.92 0.31 0.28 |10.34 2918 3275 8878
é 7675 | 325 | 375 | 300 19 [ 190 | 16 | 160 19 1160 | 16 | 160 0 16 | 300 | 13 | 350 ]0.92 |0.31 0.27 10.32 3000 3275 3575
8150 | 350 | 400 | 300 19 [ 190 | 16 | 160 18 g 08 180 0 8 800 18 | 850 082 031 g2r D32 3000 3325 3625
8650 | 350 | 400 | 300 19 [ 180 | 19 | 210 19 1160 | 19 | 220 0 16 | 300 | 13 | 350 ]0.92 |0.33 0.31 |0.34 3000 3325 3625
9125 | 375 | 425 | 325 19 [ 180 | 16 | 160 e ea 08 160 0 Ll s s 0.28 |10.36 3025 g 3675
9625 | 375 | 425 | 325 19 [170| 19 | 210 22 | 210 16 | 160 0 16 | 300 | 13 | 350 |0.91 |0.31 0.31 /10.38 3025 3375 3675
SPAN(S)= 27 m
DESIGN MEMBER THICKNESSES HT (m)= 3.3 or 3.6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §$=27m HT=33m | HT=3.6m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 275 | 250 | 250 19 [ 200 | 13 | 180 19 1180 | 16 | 230 300 | 16 | 300 | 13 | 350 |0.94 |0.65 0.20 |0.60 2950 3700 4000
ol I8 225 | 275 | 250 16 | 160 | 16 | 220 19 190 16 240 300 | 16 800 | 18 | 850 |0.95 065 0.21 |0.62 2950 3675 3975
é 1300 | 200 | 250 | 250 16 | 200 | 16 | 230 19 1220 | 16 | 200 0 16 | 300 | 13 | 350 |0.96 |0.48 0.19 |0.48 2950 3625 3925
1800 | 200 | 250 | 250 16 | 200 | 16 | 220 18 220 18 180 0 8 800 18 | 850 086 044 g2l 048 aHn0 3625 L1 P
2300 | 200 | 250 | 250 16 [ 190 | 16 | 190 19 1210 16 | 170 0 16 1280 | 13 | 350 |0.96 |0.42 0.21 10.41 2950 3625 3925
ol 200 300 | 275 | 250 e e | e | i 18 160 18 200 800 18 200 13 | 850 084 06D 0.20 |0.60 2950 Hregn 4050
g| 750 250 | 300 | 250 19 [ 190 | 16 | 200 19 1160 | 16 | 220 300 | 16 | 300 | 13 | 350 |0.95 |0.65 0.22 |10.62 2950 3700 4025
| 1300 | 200 | 250 | 250 16 | 170 | 16 | 220 L sl 0 g oon] 18 | 800 (e has 0.21 |10.48 a0 3625 12
2| 1800 | 200 | 250 | 250 16 | 180 | 16 | 200 19 1200 16 | 180 0 16 | 300 | 13 | 350 |0.96 |0.44 0.21 10.43 2950 3625 3925
2300 | 200 | 250 | 250 16 | 180 | 16 | 190 18 200 16 110 0 16 2801 13 | 850 (096 042 21 041 2880 3625 S920
2800 | 200 | 275 | 250 16 [ 170 | 16 | 170 19 1210 16 | 180 0 16 | 260 | 13 | 350 |0.96 |0.42 0.21 10.40 2950 3650 3950
3300 | 200 | 275 | 250 16 | 190 | 16 | 170 gel1e0lidel|| {70 0 8 200 13 | 800 080 Al ga1 bag 2950 3650 3980
3775 | 225 | 275 | 250 16 [ 190 | 16 | 180 19 1210 19 | 220 0 16 | 240 | 13 | 350 |0.95 |0.42 0.21 10.39 2950 3675 3975
4275 | 225 | 300 | 275 16l 170l el 170 g9l 20016l 70 0 18 280 13 | B8O 083 039 g21 038 2ara 3700 4000
8| 4750 | 250 | 300 | 275 16 | 170 | 16 | 170 19 1200 19 | 220 0 16 | 240 | 13 | 350 |0.95 |0.40 0.22 |10.38 2975 3725 4025
=| 5250 250 | 325 | 300 16 | 160 | 16 | 160 19 200 16 160 0 16 260 18 | 850 |0.95 0.38 0.22 |10.37 3000 3750 4050
»| 57256 | 275 | 325 | 300 16 | 160 | 16 | 160 19 1190 | 19 | 220 0 16 | 240 | 13 | 350 |0.94 |0.40 0.22 |10.38 3000 3775 4075
=| 6225 | 275 | 350 | 325 19 220 | 16 | 160 18 18g 18 1o 0 18 2801 13 | 880 084 087 age 037 3025 3800 4100
5| 6700 | 300 | 375 | 325 19 [ 210 | 16 | 160 19 1180 | 19 | 220 0 16 | 240 | 13 | 350 |0.94 |0.39 0.23 |10.37 3025 3825 4150
w| 7175 | 325 | 375 | 325 19 | 210 | 19 | 220 188G 18 210 0 8 2801 18 | 850 088 089 0.26 |0.40 3025 Bero 4175
2| 7675 | 325 | 400 | 350 19 [ 200 | 16 | 160 19 1180 19 | 220 0 16 | 240 | 13 | 350 |0.93 |0.39 0.23 |0.37 3050 3900 4200
8150 | 350 | 400 | 350 19 200 | 19 | 220 Ly 0 g 200 18 | 800 [es 0o 028 Dag 3050 3925 4225
8650 | 350 | 425 | 350 19 [ 190 | 19 | 210 19 [ 160 | 19 | 200 0 16 | 220 | 13 | 350 |0.93 |0.39 0.26 |0.39 3050 3925 4250
9125 | 375 | 425 | 375 19 | 190 | 19 | 220 18 g 18 210 0 18 2801 18 | 850 082 088 0.26 |0.43 3075 Gl 4275
9625 | 375 | 450 | 375 19 {180 | 19 | 210 19 | 160 | 19 | 200 0 16 | 220 | 13 | 350 |0.92 |0.38 0.26 10.43 3075 3975 4300
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C
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Span (S) =

3

m

DESIGN MEMBER THICKNESSES HT (m)= 2.4 or 24 or 27
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §=3.0m |HT=21 m\ HT =24 m\ HT=27m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 c1 mm mm mm mm
225 275 | 250 | 225 19 [ 190 | 13 | 180 19 | 170 | 16 | 200 300 | 16 | 300 | 13 | 350 [0.92 |0.36 0.29 |0.45 3225 2475 2800 3100
w| 775 22511 21151111225 19 [ 180 | 16 | 180 e sy a0 18 0 3 40008 082 noe 008 e 2475 ] i)
g 1275 | 225 | 250 | 225 16 | 180 | 13 | 160 19 [ 200 | 13 | 160 0 16 | 300 | 13 | 350 [0.94 |0.30 0.27 |0.31 3225 2450 2750 3050
1775 | 225 | 250 | 225 el lizol 6230 TR 2 0 ig 800 18 8300 (0,94 028 Da2 1080 02eh 2450 2750 3050
2275 | 225 | 250 | 225 16 [ 160 | 16 | 210 19 [ 180 | 16 | 210 0 16 | 300 | 13 |350[0.94 |0.29 0.32 |0.30 3225 2450 2750 3050
ol 200 300 | 250 | 225 19 170] 18 | 180 22 210 | e 180 300 | 16 | 300 | 13 | 350 (0.92 |0.36 0.30 |0.47 3225 2525 2825 3125
Q| 725 275 | 300 | 225 19 [ 170 | 16 | 200 19 | 160 | 13 | 170 300 | 16 | 300 | 13 |350(0.93 |0.32 0.33 |0.34 3225 2550 2850 3150
| 1275 | 225 | 275 | 225 9 1220 16 | 220 9 1170] 16 | 230 0 6 Wl 1 0 (080 hoe 0 i) 2450 i) adis
2| 1775 | 225 | 250 | 225 6 | 160 | 16 | 220 9 1180 | 16 | 220 0 6 300 | 13 |350(0.94 |0.29 0.32 |0.31 3225 2450 2750 3050
2275 | 225 | 275 | 225 6 160 | 16 | 190 9 1190 | 16 | 230 0 el e el s hoe 1as i) 2475 i) agis
2775 | 225 | 275 | 225 9 1210 | 16 | 180 9 1180 | 16 | 210 0 6 300 | 13 |350[0.94 |0.27 0.32 [0.30 3225 2475 2775 3075
3275 | 225 | 275 | 225 6 | 160 | 16 | 190 9 1200 16 | 210 0 e e el s sl e D) i) 2475 i) agis
3775 | 225 | 275 | 225 9 1200, 16 | 160 9 1170 | 16 | 190 0 6 300 | 13 |350(0.94 |0.27 0.32 |0.29 3225 2475 2775 3075
ol 4250 | 250 | 300 | 225 9 190 | 16 | 160 9 170| 16 | 180 0 6 1 e 0ns 000 e D) i) il 2825 i)
Q| 4725 275 | 325 | 225 9 | 190 9 |220 9 1160 16 | 180 0 6 300 | 13 |350(0.93 |0.25 0.33 |10.27 3225 2550 2875 3175
» 15225027511 1325111225 9 | 170 9 |200 20 a0 s el 0 e e el e ol ol laes i) i 2875 als
g 5700 | 300 | 350 | 225 9 | 170 9 1210 22 [210| 16 | 160 0 6 300 | 13 |350(0.92 |0.25 0.37 |10.28 3225 2625 2925 3225
6200 | 300 | 375 | 250 22 | 210 9 | 200 22 [190| 16 | 180 0 e e el sl ol ol laes 3250 2625 ] 3250
5| 6675 | 325 | 375 | 250 22 | 210 9 1210 22 200 | 16 | 160 0 6 300 | 13 |350(0.91 |0.25 0.37 |10.28 3250 2675 2975 3275
| 7150 | 350 | 400 | 250 19ll160l|i9l|210 22 | 200 | 16 | 160 0 16 800 13 280091 D24 0.34 |0.28 3250 aran aoEn aaan
g 7650 | 350 | 400 | 275 22 | 200 9 1210 22 190 | 16 | 160 0 6 300 | 13 |350(0.91 |0.25 0.37 |10.29 3275 2725 3025 3325
8125 | 375 | 425 | 275 22 | 200 9 1210 22 [190 | 16 | 160 0 6 300]| 13 1 350]0.90 [0.25 0.34 |0.32 3275 21718 3075 3375
8625 | 375 | 425 | 275 22 [ 190 9 | 200 22 180 | 19 | 220 0 6 300 | 13 |350(0.90 |0.27 0.38 |0.32 3275 2775 3075 3375
9100 | 400 | 450 | 275 22 [ 190 9 |200 22 (180 | 19 | 220 0 6 300 13 | 350]0.90 [0.26 0.34 |0.31 3275 2825 3125 3425
9600 | 400 | 475 | 300 22 180 | 19 | 200 22 170 | 16 | 170 0 16 | 300 | 13 | 350 [0.90 0.25 0.38 10.32 3300 2825 3125 3450
SPAN(S)= 3 m
DESIGN MEMBER THICKNESSES HT (m)= 3 or 3.3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §=3.0m |HT=3.0m \ HT=33m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size |[ctoc| Size [ctoc| K3 Cc4 K2 Cc1 mm mm mm
225 275 | 250 | 225 19 [ 190 | 13 | 160 19 | 170 16 | 210 300 | 16 | 300 | 13 |350[0.94 0.48 0.21 10.59 3225 3400 3700
w| 775 225 | 275 | 225 19 | 180 | 16 | 190 1m0 e 2 00 8 B0 8 aag s D 08 104 oeen 3375 3675
é 1275 | 225 | 250 | 225 16 | 170 | 16 | 220 19 1180 | 16 | 200 0 16 | 300 | 13 |350(0.95 |0.37 0.22 10.39 3225 3350 3650
azzsili|ii2251[12501 [1225| idelllinizof|iid6ill|i220 19 180 16 180 0 g6 800 18| 860 (0,85 030 0.23 |0.36 82es 3350 3650
2275 | 225 | 275 | 225 16 [ 170 | 16 | 190 19 1190 | 16 | 180 0 16 | 300 | 13 | 350/0.95 |0.34 0.23 |10.34 3225 3375 3675
ol 200 300 | 275 | 225 19 | 160 | 16 | 240 e 80 8 20 oog 18 a0 8 A00 08 e Des 08l naen 3450 3750
Q| 725 275 | 300 | 225 19 [ 170 | 16 | 190 22 1210 | 16 | 220 300 | 16 | 300 | 13 |350[0.94 0.42 0.24 10.52 3225 3450 3750
| 1275 | 225 | 275 | 225 19 [ 220 | 16 | 200 900 G 200 0 60|18 B0 as |0.00 e e aaen 3375 3675
2| 1775 | 225 | 275 | 225 6 | 160 | 16 | 200 9 1180 | 16 | 190 0 6 300 | 13 | 350]0.95 |0.35 0.23 |10.36 3225 3375 3675
v s i) 16 | 160 | 16 | 180 0180 18| 180 0 6 0] 18 Beo i ons (00 0.23 |0.34 oaen 3375 3675
2775 | 225 | 275 | 225 9 1210 | 16 | 170 9 1170 | 16 | 160 0 6 300 | 13 |350]0.95 |0.32 0.23 |10.33 3225 3375 3675
) diell|linzof|d 61|70 a1 18 160 0 s el sl o b s a2 3375 3675
3775 | 225 | 300 | 250 9 1210 | 16 | 160 9 1170 | 16 | 170 0 6 300 | 13 1 350/0.95 |0.31 0.23 |0.32 3250 3375 3700
4250 | 250 | 300 | 250 19 200 | 19 | 220 a0 e 220 0 60|18 B0 000 L s 3250 3425 alen
g| 4725 | 275 | 325 | 250 9 1210 | 19 | 210 9 1170 | 19 | 210 0 6 300 | 13 1 350]0.94 |0.32 0.25 |10.33 3250 3475 3775
=| 5225 | 275 | 350 | 275 19 | 190 | 19 | 210 0080 18 160 0 6] 18 Be0 G | 080 0.27 |0.34 3275 3475 3800
g 5700 | 300 | 350 | 275 19 [ 180 | 19 | 210 19 1160 19 | 210 0 16 | 300 | 13 |350(0.93 |0.32 0.28 10.33 3275 3525 3825
=| 6200 | 300 | 375 | 300 ol line ol aolll210 19 1eg 18 180 0 16 400 18 | 880 (0.84 080 0.27 |0.34 3300 3550 3850
5| 6675 | 325 | 375 | 300 19 [ 170 | 19 | 210 22 1210 | 19 | 210 0 16 | 300 | 13 |350(0.93 |0.32 0.28 10.33 3300 3575 3875
| 7150 | 350 | 400 | 300 19 | 170 | 19 | 200 22 210 | 19 210 0 16 300 18 | 850(0.92 |0.82 0.28 10.33 3300 3625 3925
é 7650 | 350 | 425 | 325 19 [ 170 | 19 | 210 22 1210 | 19 | 220 0 16 | 300 | 13 |350(0.92 |0.32 0.28 10.33 3325 3650 3950
8125 | 375 | 425 | 325 19 | 160 | 19 | 200 g0 200 18 210 0 g 800 18 | 880092 082 D28 08B 3325 3675 a9
8625 | 375 | 450 | 325 19 [ 160 | 19 | 190 22 200 | 19 | 200 0 16 | 300 | 13 |350(0.92 |0.31 0.28 10.36 3325 3700 4000
9100 | 400 | 450 | 350 19 | 160 | 19 | 200 e s e 2 0 g 280 08 aa0 081 082 ) 3350 e 4025
9600 | 400 | 475 | 350 22 210 19 | 190 22 190 | 19 | 210 0 16 | 300 | 13 |350[0.91 |0.32 0.29 10.36 3350 3750 4050
SPAN(S)= 3 m
DESIGN MEMBER THICKNESSES HT (m)= 3.6 or 3.9
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS > A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §=3.0m |HT=3.6m \ HT=39m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size |[ctoc| Size [ctoc| K3 Cc4 K2 Cc1 mm mm mm
225 275 | 250 | 250 19 [ 180 | 16 | 230 19 1160 | 16 | 190 300 | 16 | 270 | 13 | 350 [0.95 |0.63 0.20 |0.61 3250 4000 4300
ol M5 225 | 275 | 250 19 [ 190 | 16 | 190 19 160 16 180 S00 | 16 | 240 18 | 350 (0,96 |0.63 0.20 |0.61 3250 3975 4275
é 1275 | 225 | 250 | 250 16 | 170 | 16 | 220 19 | 170 | 16 | 160 0 16 | 270 | 13 | 350 [0.96 |0.46 0.20 |0.51 3250 3950 4250
1775 | 225 | 250 | 250 16 | 180 | 16 | 200 19 180 18 218 0 16 280 18 | 880 (096 044 0.20 |0.44 3250 3950 4250
2275 | 225 | 275 | 250 16 [ 170 | 16 | 180 19 1190 | 16 | 160 0 16 1240 | 13 | 350/0.96 |0.42 0.20 |0.41 3250 3975 4275
ol 200 300 | 275 | 250 19 | 160 | 16 | 220 22200 e 180 SO0 16 200 18 | 880094 060 Dzl 98l 3250 4050 4350
g| 725 275 | 300 | 250 19 [ 170 | 16 | 180 22 200 | 16 | 180 300 | 16 | 300 | 13 |350(0.95 |0.63 0.21 |0.61 3250 4050 4350
o 1808 | 248 20h 21 16 | 160 | 16 | 200 im0 e 8 0 g 20 8 A 0ag 080 0an el 3250 i 4275
2| 1775 | 225 | 275 | 250 16 [ 170 | 16 | 190 19 1180 16 | 170 0 16 | 250 | 13 | 350 [0.96 |0.45 0.20 |0.44 3250 3975 4275
2275 | 225 | 275 | 250 16 | 160 | 16 | 180 19 180 18 220 0 16 | 240 18 860086 044 D20 041 3250 aars 4275
2775 | 225 | 300 | 250 19 [220 | 16 | 160 19 [170 | 19 | 210 0 16 1220 | 13 | 350[0.96 |0.43 0.20 |0.39 3250 3975 4300
3275 1225 | 25| 275 el l7oll e || 170 e e 18 | A 0 18 23 8 0008 nan 0.20 |0.38 nain i 4275
3775 | 225 | 300 | 275 16 | 160 | 19 | 210 19 1190 19 | 210 0 16 | 220 | 13 | 350 (0.96 |0.40 0.21 10.39 3275 4000 4300
4250 | 250 | 325 | 300 19 | 220 | 16 | 160 19 | 180 | 19 | 220 0 16 440 13 290093 0889 D0 0.8 3300 4025 4350
8| 4725 | 275 | 325 | 300 19 [ 220 | 16 | 160 19 1180 19 | 210 0 16 | 230 | 13 |350(0.95 |0.39 0.21 10.37 3300 4075 4375
=| 5225 2751([135011|[1325) 19 | 210 | 19 | 220 19 180 18 210 0 16 240 | 18 | 850 [0.95 |0.86 0.22 |0.38 3325 4100 4400
»| 5700 | 300 | 375 | 325 19 200 | 19 | 220 19 1160 | 19 | 200 0 16 | 230 | 13 | 350(0.94 0.38 0.24 10.38 3325 4125 4450
=| 6200 | 300 | 375 | 325 19 | 190 | 19 | 200 19 180 18 180 0 19 220 18 B8O (084 087 0.24 |10.38 3325 4150 4450
5| 6675 | 325 | 400 | 350 19 [ 190 | 19 | 210 19 1160 | 19 | 200 0 16 | 230 | 13 | 350(0.94 0.37 0.24 10.38 3350 4200 4500
w| 7150 | 350 | 400 | 350 19 | 180 | 19 | 200 19 1684 18 180 0 g 220 18 | 880084 08f 0.24 |10.38 3350 4225 4525
2| 7650 | 350 | 425 | 375 19 [ 180 | 19 | 210 19 1160 | 19 | 190 0 16 | 230 | 13 |350(0.93 |0.37 0.24 10.37 3375 4250 4550
8125 | 375 | 450 | 375 19 | 180 | 19 | 190 s 0 L s e e Dag gl 3375 4275 4600
8625 | 375 | 450 | 400 19 [ 170 | 19 | 190 22 | 200 19 | 190 0 16 | 230 | 13 | 350 [0.93 |0.36 0.24 |0.41 3400 4300 4600
9100 | 400 | 475 | 400 e il || e | e ge 200 18 180 0 16 220 18 480082 036 D2s 041 3400 4325 4650
9600 | 400 | 475 | 400 19 [ 160 | 19 | 180 22 |200| 19 | 180 0 16 | 200 | 13 | 350(0.92 |0.36 0.25 |0.41 3400 4350 4650

NOTE:

J3

C1
m /7/M —50 mm CL. (Typ.)
— #
= / &
—40 mm CL.
(Typ.)
B2 ——+
S X
© T
~
A2
[T— X o >
I [an)
T T v ‘
Gl
75 mm CL. (Typ.)— 94 5(0T mn ]CL.
Cc4 yp-
SECTION THRU BOX
—50 mm CL. (Typ.)

) /7PW/7A1 . r $
- l I

—40 mm CL.

PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C
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Span (S)= 3.3 m
DESIGN MEMBER THICKNESSES HT (m)= 24 or 27 or 3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 §=33m [HT=24m | HT=27m | HT=3.0m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm mm
225 275 | 250 | 225 19 [ 170 | 16 | 230 19 | 160 | 16 | 200 300 | 16 | 300 | 13 | 350 |0.93 |0.36 0.30 |0.49 3525 2800 3100 3400
| 750 250 | 275 | 225 19 | 170 | 16 | 180 18 680 18 210 o s o003 800 0B 0 028 094 ) 2800 3100 3400
g 1275 | 225 | 275 | 225 19 [ 210 | 16 | 200 19 [ 170 | 16 | 200 0 16 | 300 | 13 | 350 |0.95 |0.30 0.28 |0.31 3525 2750 3050 3375
arzsiili2251 2751 [#225] 19 {210 | 16 | 190 19 [ 160 | 16 | 200 0 a8 200 13 | 350 0895 028 28 090 020 21o0 S0ID aain
2275 | 225 | 275 | 225 19 {200 | 16 | 170 19 [ 170 | 16 | 180 0 16 | 300 | 13 | 350 |0.95 |0.28 0.28 10.29 3525 2775 3075 3375
ol 175 325 | 275 | 225 18 160 18 170 22 180 | 16 180 300 | 16 | 300 | 13 | 350 |0.92 |0.37 0.27 |10.60 3525 2850 3175 3475
Q| 725 275 | 300 | 225 22 |200| 16 | 170 22 200 | 16 | 210 300 | 16 | 300 | 13 | 350 |0.93 |0.32 0.29 |0.35 3525 2850 3150 3450
| 1275 | 225 | 275 | 225 9 190 | 16 | 180 9 1160 | 16 | 200 0 B a00 1 900 b 0 028 051 ey i S0 aln
2| 1775 | 225 | 275 | 225 9 1190 | 16 | 170 9 1160 | 16 | 190 0 6 300 | 13 | 350 |0.95 |0.28 0.28 10.30 3525 2775 3075 3375
227511112250 1217511225 9 1180, 16 | 160 9 1160 16 | 180 0 B a00 18 900 D 28 28 029 ey i L aln
2750 | 250 | 300 | 225 9 1190 | 16 | 160 9 1160 | 16 | 180 0 6 300 | 13 | 350 |0.94 |0.27 0.29 |10.28 3525 2825 3125 3425
3250 | 250 | 300 | 225 9 | 170 9 1210 22 [200| 16 | 160 0 B 800 18 900 D o8 088 050 ey P 2120 HEh
3750 | 250 | 300 | 225 9 1180 9 1210 19 [ 160 | 16 | 160 0 6 300 | 13 | 350 |0.94 |0.26 0.33 |0.29 3525 2825 3125 3425
ol 4225 | 275 | 325 | 225 9 | 170 9 | 200 2211 240l|[oll 210 0 B 80018 9nd b 2l ggs 029 i) i) a1in el
O| 4725 | 275 | 350 | 250 22 | 210 9 | 190 22 1190 | 16 | 160 0 6 1300 | 13 | 350|0.93 |0.25 0.33 |0.29 3550 2875 3175 3500
= 5200 | 300 | 350 | 250 22 | 210 9 1190 a0 1na e 2 0 B 800 18 9nd b 2l g8 078 bkl P ey i)
é 5675 | 325 | 375 | 250 22 | 210 9 1190 22 190 19 | 210 0 6 300 | 13 | 350|0.92 |0.26 0.33 |0.28 3550 2975 3275 3575
6175 | 325 | 400 | 250 22 | 190 9 | 180 22 (180 ] 19 | 210 0 B 800 1 9nd b o ee 0gs 078 bkl i 3300 3600
5| 6650 | 350 | 400 | 275 22 [ 190 9 1190 22 180 | 19 | 210 0 6 300 | 13 | 350|0.92 |0.26 0.34 |10.28 3575 3025 3325 3625
| 7250011875 142511275 22 (190 ] 19 | 190 22 |[ngollel 1210 0 8 800 13 | 880 081 028 084 031 o 3075 i ge8in
g 7625 | 375 | 450 | 300 22 [ 180 9 1190 22 [170 | 19 | 220 0 6 1300 | 13 | 350 |0.91 |0.26 0.34 |10.32 3600 3075 3375 3700
8100 | 400 | 450 | 300 22 | 180 9 | 190 22117 onom F210] 0 6 300 | 13 | 350 |0.90 |0.26 0.34 0.3 3600 31256 3425 args
8575 | 425 | 475 | 300 22 [ 180 9 | 190 22 170 19 | 210 0 6 300 | 13 | 350 |0.90 |0.26 0.35 |10.3 3600 3175 3475 3775
9075 | 425 | 475 | 325 22 | 170 9 | 180 22 (160 ] 19 | 210 0 6 300 | 13 | 350|0.90 |0.27 0.35 /0.3 3625 ai1vs 3475 arrs
9550 | 450 | 500 | 325 22 170 | 19 | 190 22 1160 | 19 | 210 0 16 | 300 | 13 | 350 |0.89 |0.26 0.35 |10.31 3625 3225 3525 3825
SPAN(S)= 33 m
DESIGN MEMBER THICKNESSES HT (m)= 3.3 or 3.6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §$=33m HT=33m | HT=3.6m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 275 | 250 | 250 19 [ 170 | 16 | 220 22 1210 | 16 | 180 300 | 16 | 300 | 13 | 350 |0.94 |0.44 0.23 |0.60 3550 3700 4000
| 750 250 | 275 | 250 19 | 160 | 16 | 180 de 2ol e 18 o g oon ] 8 | enu e L 0.22 |0.45 s 3700 4000
é 1275 | 225 | 275 | 250 19 {210 | 16 | 190 19 | 170 16 | 190 0 16 | 300 | 13 | 350 |0.95 |0.36 0.21 10.37 3550 3675 3975
azzsiii|i2251 12751 [2250) 19 [210| 16 | 180 18 g 06 180 0 16 800 138 | 850 0.895 0.94 021 038 550 3675 12 i)
2275 | 225 | 275 | 250 19 [ 200 | 16 | 170 19 1160 | 16 | 160 0 16 | 300 | 13 | 350 ]0.95 |0.33 0.21 10.33 3550 3675 3975
ol 175 82512751250, 19 | 160 | 16 | 230 g0 2ng e 1B oD lg pon 13 80 ges nas 0.22 |10.60 aann Wil 4075
Q| 725 275 | 300 | 250 22 | 200 16 | 170 22 190 | 16 | 180 300 | 16 | 300 | 13 | 350 |0.94 |0.40 0.22 |10.48 3550 3750 4050
| 1275 | 225 | 275 | 250 9 1190 | 16 | 180 s a0, 0 Boa0 08 and D 000 21 Dar Gk 3675 i
2| 1775 | 225 | 275 | 250 9 1190 | 16 | 170 19 1160 | 16 | 170 0 6 1300 | 13 | 350 |0.95 |0.34 0.21 10.35 3550 3675 3975
2275 | 225 | 300 | 250 H 180 e | 160 ae 2o e 180 0 s s s ) a2 0as ki 3675 4000
2750 | 250 | 300 | 250 9 1190 | 19 | 220 19 1160 | 19 | 220 0 6 1300 | 13 | 350|0.95 |0.33 0.25 10.32 3550 3725 4025
3250 | 250 | 325 | 250 s ann de 200 8 200 0 Boa0n 08 and D od 0.25 |0.34 ki) ai2n 4050
3750 | 250 | 300 | 250 9 1200 | 19 | 210 9 1160 | 19 | 190 0 6 1300 | 13 | 350|0.95 |0.32 0.23 10.33 3550 3725 4025
4225 | 275 | 325 | 275 188 a0 0008 210 0 Boa0n 08 an0 D 002 2n Dad sl aiin 4075
8| 4725 | 275 | 350 | 275 9 1170 | 19 | 190 22 1210 | 19 | 200 0 6 300 | 13 | 350|0.94 0.3 0.25 10.33 3575 3800 4100
=| 5200 | 300 | 375 | 300 Hn 8 ang de l20g 8 210 0 s s s e 02n Dad 3600 3825 4150
g 5675 | 325 | 375 | 300 19 [ 170 | 19 | 190 22 1200 | 19 | 190 0 16 | 300 | 13 | 350 |0.93 |0.31 0.26 |0.32 3600 3875 4175
=| 6175 | 325 | 400 | 300 19 | 160 | 19 | 180 ae 180 18 180 0 18 280 18 | 850 |0.88 0381 0.26 |0.32 3600 3900 4200
5| 6650 | 350 | 425 | 325 19 [ 160 | 19 | 190 22 190 | 19 | 200 0 16 | 300 | 13 | 350 |0.93 |0.31 0.26 |0.32 3625 3950 4250
w| 7125 | 375 | 425 | 325 22 210 19 | 180 22 (180 | 19 180 0 16 280 ] 18 | 850 |0.92 0.31 0.26 |0.35 3625 3975 4275
é 7625 | 375 | 450 | 350 22 200 19 | 170 22 1180 | 19 | 190 0 16 | 300 | 13 | 350 ]0.92 |0.31 0.26 |0.35 3650 4000 4300
8100 | 400 | 475 | 350 22 200 19 | 180 ae 180 18 180 0 8 280 ] 18 | 850 082 080 g2r 038 3650 4025 4350
8575 | 425 | 475 | 350 22 | 200 19 | 180 22 1180 | 19 | 180 0 16 | 270 | 13 | 350 |0.91 |0.31 0.27 |10.35 3650 4075 4375
9075 | 425 | 500 | 375 22 (190 19 | 180 ot 0 I8 28000 13 | 850 081 03l 2d a8 3675 4100 4400
9550 | 450 | 500 | 375 22 190 | 19 | 180 22 170 19 | 180 0 16 | 260 | 13 | 350 |0.91 |0.31 0.27 10.35 3675 4125 4425
SPAN(S)= 33 m
DESIGN MEMBER THICKNESSES HT (m)= 3.9 or 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 $=33m HT=39m | HT=42m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 275 | 275 | 275 19 [ 170 | 16 | 210 22 200 | 16 | 180 300 | 16 | 280 | 13 | 350 |0.95 |0.63 0.20 |0.61 3575 4300 4625
w| 750 250 | 300 | 275 19 | 170 | 16 | 180 22 (200 16 110 300 | 16 260 | 18 | 350 |0.96 0.58 0.19 |0.61 2815 4300 4625
é 1275 | 225 | 275 | 275 19 [ 210 | 16 | 180 19 1160 | 19 | 220 0 16 | 250 | 13 | 350 |0.96 |0.46 0.19 |0.45 3575 4275 4575
Az7s1|02251[1275] [22i75) 19 | 210 | 16 | 170 18 eg 18 2 0 8 2401 18 | 850 086 048 g8 04l o 4275 i
2275 | 225 | 300 | 275 19 [200 | 19 | 220 19 1160 | 19 | 210 0 16 1220 | 13 | 350 |0.96 |0.42 0.20 10.40 3575 4275 4600
ol 175 8251 275 | 12i5) 19 | 160 | 16 | 210 a9 18006 110 800 18 200 13 | 850 0894 D63 0.20 |0.61 bl ] 4375 4675
g| 725 275 | 300 | 275 22 | 200 | 16 | 160 22 1180 | 16 | 170 300 | 16 | 280 | 13 | 350 |0.95 |0.55 0.19 |0.61 3575 4350 4650
o 1808 | 22D 900 210 19 [ 190 | 16 | 160 de 2ol e 18 0 g 200 18 | 880 (e har G DAy ol 4275 4600
2| 1775 | 225 | 300 | 275 19 [ 200 | 16 | 160 22 1200 | 19 | 220 0 16 | 240 | 13 | 350 |0.96 |0.43 0.19 |0.41 3575 4275 4600
2275 | 225 | 300 | 275 tioilirool| i omli210 18 16a 18 210 0 16 2201 18 | 850 (096 042 0.20 10.40 810 4300 4600
2750 | 250 | 300 | 275 19 200 | 19 | 210 22 1210 19 | 190 0 16 | 220 | 13 | 350 |0.96 |0.40 0.21 10.38 3575 4325 4625
3250 ||| 250 | 325]|| 275 19190l 191|200 19 | 160 | 19 | 180 0 8 200 13 | 800 080 DAu ga1 bag g 4350 4650
3750 | 250 | 325 | 300 19 200 | 19 | 210 19 1160 | 19 | 200 0 16 | 220 | 13 | 350 |0.96 |0.38 0.21 |10.38 3600 4325 4650
4225 | 275 | 325 | 300 19 {200 | 19 | 210 19 | 160 | 19 | 180 0 8 2001 13 | 880 085 0871 020 038 3600 4315 4675
8| 4725 | 275 | 350 | 325 19 [ 190 | 19 | 190 19 1160 | 19 | 190 0 16 | 220 | 13 | 350 ]0.95 |0.37 0.22 |10.37 3625 4400 4700
=| 5200 300 | 375 | 325 19 | 180 | 19 | 190 22 210 19 180 0 16 200 18 | 850 |0.95 0.37 0.22 |10.37 3625 4450 4750
| 5675 | 325 | 400 | 350 19 [ 180 | 19 | 200 22 1200 | 19 | 180 0 16 | 220 | 13 | 350 |0.94 |0.36 0.22 |10.37 3650 4475 4800
=| 6175 | 325 | 400 | 350 19 | 170 | 19 | 180 ae (B0o 18 1o 0 18 2001 18 | 880 0.84 036 0.22 |0.36 3650 4500 4800
5| 6650 | 350 | 425 | 375 19 [ 170 | 19 | 190 22 1200 | 19 | 180 0 16 | 220 | 13 | 350 |0.94 |0.35 0.23 |0.36 3675 4550 4850
w| 7125 | 375 | 450 | 375 19 | 160 | 19 | 180 ae 18018 1o 0 8 2001 18 | 850 088 038 g2s 038 3675 4576 4900
2| 7625 | 375 | 450 | 400 19 [ 160 | 19 | 180 22 1190 | 19 | 180 0 16 | 220 | 13 | 350 |0.93 |0.35 0.23 |10.39 3700 4600 4900
8100 | 400 | 475 | 400 19 | 160 | 19 | 180 de L 1Bel | 0 g 200 18 | 800 [es o 02s Dag 3700 4650 4950
8575 | 425 | 500 | 425 19 [ 160 | 19 | 180 22 180 19 | 180 0 16 | 210 | 13 | 350 |0.92 |0.35 0.24 10.39 3725 4675 5000
9075 | 425 | 500 | 425 22 (200] 19 | 170 a2 1ol 18 1o 0 18 2001 18 | 850 082 0388 0gs 038 G 4700 5000
9550 | 450 | 525 | 425 22 [200| 19 | 170 22 [ 180 | 19 | 160 0 16 | 190 | 13 | 350 |0.92 |0.35 0.24 10.39 3725 4750 5050
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C
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Span (S)= 3.6 m
DESIGN MEMBER THICKNESSES HT (m)= 2.7 or 3 or 3.3
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 §=36m [HT=27m | HT=3.0m | HT=33m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm mm
225 | 275 | 250 | 225 19 | 160 | 16 | 200 22 190 | 16 | 170 300 | 16 | 300 | 13 | 350 |0.94 |0.37 0.27 |0.58 3825 3100 3400 3700
w| 725 | 275 | 275 | 225 22 | 200 | 16 | 170 22 190 | 16 | 170 300 | 16 | 300 | 13 | 350 [0.94 |0.32 0.27 |0.35 3825 3125 3425 3725 o
B| 1215 | 225 | 275 | 225 19 [ 180 | 16 | 160 22 | 200 | 16 | 180 0 | 16 | 300 13 | 350 |0.95 |0.30 0.26 |0.31 3825 3075 3375 3675 FTW i J3 0 mm el (Tyo)
1775 | 225 | 275 | 225 19 [ 180 | 16 | 160 22 [ 200 | 16 | 160 0 [ 16 | 300 13 | 350 |0.95 |0.28 0.26 [0.30 3825 3075 3375 3675 [ I ) :
2275 | 225 | 300 | 225 19 [ 170 19 | 200 22 [ 200 | 16 | 160 0 [ 16 | 300 13 | 350 |0.95 [0.27 0.29 |0.31 3825 3100 3400 3700 o S J l = ”
o [ HRZsH i35 275N 225 22 [210 | 16 | 220 22 [ 180 | 16 | 160 300 | 16 | 300 | 13 | 350 [0.93 |0.37 0.28 [0.59 3825 3175 3475 3775 = h— — |
9| 700 [ 300 | 300 | 225 22 | 180 | 16 | 160 22 170 | 16 | 170 300 | 16 | 300 | 13 | 350 |0.93 |0.32 0.27 |0.36 3175 3475 3775 49 mm cL.
= 1250 [ 250 | 300 | 225 9 [170 | 16 | 160 22 [ 190 | 16 | 180 0 [ 16 | 300 13 | 350 |0.94 [0.30 0.26 |0.31 8 3100 3400 3725 P
2 1775 | 225 | 300 | 225 9 [170 | 19 | 210 22 [ 200 | 16 | 170 0 [ 16 | 300 13 | 350 |0.95 |0.28 0.29 [0.31 825 3100 3400 3700 B2 |
2250 | 250 | 300 | 225 9 [170 [ 19 [ 210 22 [ 190 | 19 | 220 0 [ 16 | 300 13 | 350 [0.94 [0.29 0.27 [0.30 5 3125 3425 3725
2750 | 250 | 300 | 225 9 1160 | 19 | 190 22 [ 180 | 19 | 200 0 | 16 | 300 13 | 350 [0.94 [0.28 0.29 [0.30 5 3125 3425 3725 s X e
3225 | 275 | 325 | 225 9 [160 | 19 | 180 22 [ 180 19 | 190 0 [ 16 | 300 13 | 350 |0.94 [0.27 0.30 [0.28 5 3175 3475 3775 o
3725 | 275 | 350 | 225 22 [ 200 | 19 | 160 22 [ 180 | 19 | 190 0 [ 16 | 300 13 | 350 |0.94 [0.26 0.30 |0.28 5 3200 3500 3800
ol 4225 [ 275 [ 350 | 250 22 [210 ] 19 [ 170 22 [190 [ 19 | 210 0 [ 16 | 300 13 | 350 |0.94 [0.26 0.30 [0.29 0 3200 3500 3800
S| 4700 | 300 | 350 | 250 22 [ 200 | 19 [ 170 22 [170 | 19 | 180 0 [ 16 | 300 13 | 350 |0.93 [0.26 0.30 |0.28 0 3225 3525 3825 A2
25175 [ 325 | 375 | 275 22 [ 190 | 19 | 180 22 [170 [ 19 [ 190 0 [ 16 | 300 13 | 350 [0.93 [0.26 0.30 [0.28 5 3275 3575 3875 i i
@[ 5650 | 350 | 400 | 275 22 190 | 19 | 180 22 [170 | 19 | 190 0 [ 16 | 300 13 | 350 |0.92 [0.26 0.31 [0.27 3875 3325 3625 3925 i — 2
6150 | 350 | 425 | 275 22 [ 180 | 19 | 160 22 [ 160 | 19 | 190 0 [ 16 | 300 13 | 350 [0.92 [0.25 0.31 [0.27 3875 3325 3650 3950 — ————
5| 6625 | 375 | 450 | 300 22 [ 180 | 19 | 170 22 [ 160 | 19 | 200 0 [ 16 | 300 13 | 350 |0.92 [0.26 0.31 |0.31 3900 3375 3675 4000 Gl e L (vm o S0 mm CL.
»| 7100 | 400 | 450 | 300 22 [170 ] 19 [ 170 22 [ 160 | 19 | 180 0 | 16 | 300 13 | 350 |0.91 |0.26 0.31 [0.30 3900 3425 3725 4025 . mm ek tiye. J4 Typ O
B RE R IEmE R R HEE R E - BE B AR
8075 425 | 5 ! } i b S 34
8550 | 450 | 500 | 325 22 [ 160 19 | 170 25 | 200 | 19 | 180 0 | 16 | 290 | 13 | 350 |0.90 |0.26 0.32 |0.30 3925 3525 | 3825 | 4125 SECTION THRU BOX
9050 | 450 | 525 | 325 22 [ 160 | 19 | 160 25 [ 200 | 19 | 180 0 [ 16 | 300 13 | 350 [0.90 [0.25 0.32 [0.30 3925 3550 3850 4150 L P
9525 | 475 | 550 | 350 22 [160 | 19 [ 170 25 [190 | 19 [ 190 0 | 16 | 290 13 | 350 [0.90 [0.25 0.32 ]0.30 3950 3575 3875 4200 [ A1 I3 S0 mm oL, (Tve.)
[ I e
- vV i s
SPAN(S)= 36 m b I ‘ — Hi
DESIGN MEMBER THICKNESSES HT (m)= 3.6 or 3.9 L L4o mm CL .
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 S§$=3.6m HT =3.6 m | HT=3.9m J4 S X
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 | 275 | 250 | 250 19 [ 160 | 16 | 190 22 [ 190 | 16 | 160 300 16 | 280 | 13 | 350 |0.95 |0.45 0.21 |0.60 3850 4000 4300
»| 725 | 275 [ 300 | 250 19 [160 | 16 | 160 22 [190 | 16 [ 170 300 | 16 [ 300 | 13 | 350 [0.95 |0.40 0.21 [0.49 3850 4050 4350
2| 1215 | 225 | 275 | 250 19 (180 | 16 | 170 22 | 200 16 | 160 0 | 16 | 300 | 13 | 350 [0.96 [0.36 0.20 |0.37 3850 | 3975 | 4275 P’;n%rns"':-lgygy R ROX VeR
1775 | 225 | 300 | 250 19 [ 190 | 16 | 160 22 [ 200 | 19 | 220 0 [ 16 |300] 13 | 350 |0.96 [0.36 0.20 [0.34 3850 3975 4300
2275 | 225 | 300 | 250 19 1180 | 19 [ 210 22 [200 | 19 | 200 0 [ 16 290 13 | 350 [0.96 [0.34 0.22 [0.35 3850 4000 4300 (B2 BAR NOT SHOWN FOR CLARITY)
o175 [ 325 | 275 | 250 22 [ 200 | 16 | 200 22 [ 180 | 19 | 220 300 | 16 | 300 | 13 | 350 [0.94 |0.48 0.22 [0.60 3850 4075 4375
o[ 700 | 300 | 325 | 250 22 [ 190 | 19 [ 220 22 [ 180 | 16 | 160 300 | 16 | 300 | 13 | 350 [0.94 |0.42 0.22 |0.55 3850 4100 4400
=| 1250 | 250 | 300 | 250 9 (180 16 | 160 22 [190 | 16 | 160 0 [ 16 |300] 13 | 350 [0.95 [0.37 0.20 [0.38 3850 4025 4325
2[ 1750 | 250 | 300 | 250 9 (180 19 | 220 22 190 | 19 | 210 0 [ 16 |300] 13 | 350 ]0.95 [0.36 0.21 10.36 3850 4025 4325
2250 | 250 | 300 | 250 9 (180 19 [ 210 22 [190 [ 19 | 190 0 [ 16 [ 290 13 | 350 [0.95 [0.34 0.23 [0.35 3850 4025 4325
2750 | 250 | 325 | 250 9 (170 19 [ 190 22 [190 | 19 | 190 0 [ 16 | 270 13 | 350 ]0.95 [0.33 0.23 [0.34 3850 4050 4350
3225 | 275 | 325 | 275 9 [170] 19 [ 190 22 [190 [ 19 | 190 0 [ 16 |300] 13 | 350 [0.95 [0.32 0.23 [0.33 3875 4075 4375
3725 | 275 | 350 | 275 22 210 ] 19 [ 170 22 [180 | 19 | 180 0 [ 16 | 290 13 | 350(0.95 0.3 0.23 [0.32 3875 4100 4400
4225 | 275 | 350 | 300 9 (170 19 [ 190 22 [200 ] 19 | 190 0 [ 16 300 13 | 350 [0.95 [0.3 0.23 [0.32 3900 4100 4400
[ 4700 | 300 | 375 | 300 9 (160 19 | 180 22 190 | 19 | 180 0 [ 16 | 300 13 | 350 (0.94 [0.3 0.24 [0.32 3900 4150 4450
= 5175 | 325 | 400 | 300 9 (160 19 | 180 22 [180 | 19 | 180 0 [ 16 | 270 13 | 350 [0.94 [0.30 0.24 [0.32 3900 4175 4500
2| 5650 | 350 | 400 | 325 22 [210] 19 [ 180 22 [ 180 | 19 [ 180 0 [ 16 | 300 13 | 350 [0.93 [0.30 0.24 |0.31 3925 4225 4525
= 6150 | 350 | 425 | 325 22 [ 200 | 19 [ 160 22 [170] 19 [ 170 0 [ 16 | 280 13 | 350 [0.93 [0.30 0.24 |0.31 3925 4250 4550
5| 6625 | 375 | 450 | 350 22 [200] 19 [ 170 22 [ 170 ] 19 [ 180 0 | 16 | 280 13 | 350 [0.93 [0.30 0.24 [0.34 3950 4300 4600
»| 7100 | 400 | 475 | 350 22 190 | 19 | 170 22 | 170 | 19 | 170 0 18 200] 13 B850 082 0380 0.25 |0.34 3950 4325 4650 NOTE:  IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
g 7600 | 400 | 475 | 375 22 180 | 19 | 160 22 160 | 19 | 170 0 | 16 | 300 | 13 |350[0.92 |0.30 0.25 |0.34 3975 4350 4650 YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
8075 425 | 500 | 375 221 {80l 19|60 22 60 191 7o 0 16 | 250 | 13 | 350 (0.92 |0.30 0.25 [0.34 3975 4400 4700 THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.
8550 | 450 | 525 | 375 22 [ 180 | 19 [ 160 22 [ 160 | 19 [ 170 0 [ 16 | 250 13 | 350 [0.92 [0.30 0.25 |0.34 3975 4425 4750
9050 | 450 | 525 | 400 22 [ 170 ] 19 | 160 22 [ 160 | 19 | 170 0 [ 16 | 260 13 | 350 [0.92 [0.30 0.25 [0.34 4000 4450 4750 SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
9525 | 475 | 550 | 400 22 [ 170 ] 19 [ 160 25 [ 200 | 19 | 160 0 | 16 | 230 13 | 350 [0.91 [0.30 0.26 0.34 4000 4500 4800 TABULATED FILLS.
ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED
SPAN(S)= 36 m
DESIGN MEMBER THICKNESSES HT (m)= 4.2 or 4.5 COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 S§$=3.6m HT=4.2m | HT=4.5m
(mm) | Thick | Thick. | Thick Size [ctoc| Size [ctoc Size [ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 C1 mm mm mm DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
225 | 275 | 275 | 275 19 | 160 | 16 | 180 22 [ 190 | 19 | 220 300 | 16 | 240 | 13 | 350 [0.95 |0.63 0.18 |0.60 3875 4625 4925 EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.
| 725 | 275 ]300 | 275 19 [ 160 | 16 | 160 22 [190 | 19 [ 220 300 | 16 | 240 | 13 | 350 [0.95 |0.58 0.18 [0.60 3875 4650 4950
é 1275 225 | 275 | 275 19 {190 | 19 | 210 22 1190 | 19 | 180 0 16 | 210 | 13 | 350 |0.96 |0.46 0.19 |0.46 3875 4575 4875 ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.
1775 | 225 | 300 | 275 19 [190 | 19 [190 22 [ 200 [ 19 [ 190 0 [ 16 | 200 13 | 350 [0.96 |0.44 0.20 |0.41 3875 4600 4900
2275 | 225 | 300 | 275 19 [ 180 | 19 | 180 22 [190 | 19 | 180 0 [ 16 | 190 13 | 350 |[0.96 [0.41 0.20 [0.39 3875 4600 4900 AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
a 175 325|125 215 22 | 200 | 16 | 180 22 |70l 191210 300 | 16 [ 250 | 13 | 350 |0.94 |0.63 0.19 |0.60 3875 4675 4975 BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
S| 700 | 300 [ 325 | 275 22 [190 ] 19 [ 210 22 [170] 19 [ 210 300 | 16 | 240 | 13 | 350 [0.95 |0.63 0.20 |0.61 3875 4700 5000 HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
w| 1250 | 250 | 300 | 275 e 180 18 B0 22 1190 | 19 | 210 0 16 2201 18 B850 08968 048 0.18 |0.48 3875 4625 4925 450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
2[ 1750 | 250 | 300 | 275 19 [ 180 19 [ 220 22 [190 | 19 [ 190 0 [ 16 | 200 13 | 350 |0.96 |0.43 0.19 [0.43 3875 4625 4925 IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
2250 | 250 | 325 | 275 19 [ 180 | 19 | 200 22 [190 | 19 | 180 0 [ 16 | 190 13 | 350 [0.96 [0.42 0.20 [0.41 3875 4625 4950 SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
2750 | 250 | 325 | 300 19 [ 170 19 [ 190 22 [190 | 19 | 180 0 [ 16 | 200 13 | 350 [0.96 [0.39 0.20 |0.38 3900 4650 4950 WILL BE MADE FOR THIS SUBSTITUTION.
3225 | 275 | 350 | 300 19 [170 | 19 [ 180 22 190 | 19 [ 170 0 | 16 | 190 13 | 350 |0.95 |0.38 0.20 |0.38 3900 4700 5000
3725 | 275 | 350 | 325 19 [170] 19 [ 180 22 [190 | 19 [ 180 0 [ 16 | 200 13 | 350 [0.95 [0.37 0.20 |0.37 3925 4700 5000 MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION
4225 | 275 | 350 | 325 19 [170 | 19 [ 180 22 190 | 19 [ 170 0 | 16 | 190 13 | 350 |0.95 |0.36 0.20 |0.36 3925 4700 5000
g| 4700 | 300 | 375 | 350 19 [170] 19 [ 180 22 [190 | 19 [ 180 0 [ 16 | 200 13 | 350 |0.95 [0.36 0.21 |0.36 3950 4750 5050
£[75175 | 325 | 400 | 350 19 [ 170 19 | 180 22 [190 | 19 | 160 0 [ 16 | 190 13 | 350 [0.95 [0.35 0.21 [0.36 3950 4800 5100 CONCRETE SINGLE BOX CULVERT
2| se50 | 350 | 425 | 375 19 [170] 19 [ 180 22 [190 ] 19 [170 0 [ 16 | 200 13 | 350 [0.94 [0.35 0.21 |0.35 3975 4850 5150
=| 6150 | 350 | 425 | 375 22 [210] 19 [ 170 22 [180| 19 | 160 0 | 16 | 190 | 13 | 350 |0.94 [0.34 0.21 |0.35 3975 4850 5150 MEMBER SIZES AND REINFORCEMENT
5| 6625 | 375 | 450 | 400 22 [210] 19 [ 180 22 [ 180 | 19 [ 160 0 [ 16 | 200 13 | 350 [0.94 [0.34 0.22 |0.38 4000 4900 5200
| 7100 | 400 | 475 | 400 22 [ 200 ] 19 [ 170 22 [ 180 | 19 [ 160 0 [ 16 | 190 13 | 350 [0.93 [0.34 0.22 [0.38 4000 4950 5250 (MS18 & MS18 MOD LOADING)
2| 7600 | 400 | 500 | 425 22 [200 ] 19 [ 170 22 [ 170 ] 19 [ 160 0 [ 16 | 200 13 | 350 [0.93 [0.34 0.22 |0.38 4025 4950 5275
8075 | 425 | 500 | 425 22 [ 190 | 19 [ 160 22 [ 170 19 [ 160 0 [ 16 | 190 13 | 350 [0.93 [0.34 0.22 [0.38 4025 5000 5300
8550 | 450 | 525 | 450 22 190 | 19 | 160 22 [ 170 | 19 | 160 0 | 16 | 190 13 | 350 |0.93 [0.34 0.22 |0.38 4050 5050 5350
9050 | 450 | 550 | 450 22 [180| 19 | 160 22 [ 160 | 19 | 160 0 | 16 | 180 | 13 | 350 [0.93 [0.34 0.22 |0.38 4050 5050 5375
9525 | 475 | 550 | 475 22 (180 | 22 | 210 22 [160 | 22 | 210 0 16 | 190 | 13 | 350 [0.92 |0.34 0.26 |0.39 4075 5100 5400 DATE: EFFECTIVE: 04-01-2002 M703.15C |9
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Span (S)= 3.9

m

DESIGN MEMBER THICKNESSES HT(m)= 3 or 3.3 or 3.6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier C1
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 S=39m |[HT=3.0m[HT=33m[HT=3.6m Gl A1 J3 50 mm CL. (T )
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm mm /7 ) yp-
225 | 275 | 250 | 250 22 | 200 | 16 | 180 22 | 180 | 19 | 220 300 | 16 | 300 | 13 | 350 [0.94 |0.37 0.25 [0.54 4150 3400 3700 4000 i w ¥ »
w| 725 | 275 | 300 | 250 22 | 180 | 19 | 210 22 | 180 16 | 170 300 | 16 | 300 | 13 | 350 [0.94 |0.32 0.27 [0.37 4150 3450 3750 4050 ¢ / -
o[ 1250 | 250 | 275 | 250 19 [170] 16 | 160 22 | 190 | 16 | 160 0 | 16 [300| 13 [ 350 [0.95 [0.30 0.24 [0.30 4150 3400 3700 4000 H— o o —
1750 | 250 | 300 | 250 19 [170] 19 | 210 22 [ 190 [ 19 | 220 0 | 16 [ 300 | 13 | 350 [0.95 [0.30 0.27 [0.29 4150 3425 3725 4025 RN
2250 | 250 | 300 | 250 19 [ 160 ] 19 | 190 22 180 | 19 | 200 0 | 16 300 | 13 | 350 [0.95 [0.29 0.27 [0.30 4150 3425 3725 4025
7SN E325N I275H 1250 22 [190 [ 16 | 190 22 [170] 19 [ 210 300 | 16 [ 300 ] 13 | 350 [0.93 [0.38 0.26 [0.59 4150 3475 3775 4075 g2 i
Q| 675 | 325 | 325 | 250 22 | 170 | 16 | 160 22 | 170 | 16 | 160 300 | 16 | 300 | 13 | 350 [0.93 [0.32 0.25 [0.36 4150 3525 3825 4125
o[ 1250 | 250 | 300 | 250 22 | 200 | 19 | 200 22 | 180 | 16 | 160 0 6 [ 300 13 | 350 [0.95 [0.30 0.27 [0.32 4150 3425 3725 4025 s X
& 1750 | 250 | 300 | 250 22 [ 210 19 | 190 22 [ 170 19 | 210 0 6 [ 300 13 | 350 [0.95 [0.30 0.27 [0.31 4150 3425 3725 4025 " =
2250 | 250 | 325 | 250 22 | 200 [ 19 | 180 22 [ 180 [ 19 | 210 0 6 [ 300 13 | 350 [0.95 [0.28 0.27 [0.30 4150 3450 3750 4050 <
2725 | 275 | 325 | 250 22 1200 19 | 180 22 [ 170 [ 19 | 190 0 6 [300] 13 | 350 [0.94 |0.28 0.27 [0.29 4150 3475 3775 4075
3225 | 275 | 350 | 250 22 [ 190 [ 19 | 160 22 [ 170 [ 19 | 190 0 6 [ 300 13 | 350 [0.94 [0.27 0.27 [0.29 4150 3500 3800 4100
3700 | 300 | 375 | 250 22 [ 180 | 19 | 160 22 [ 160 | 19 | 170 0 6 [ 300 13 | 350 [0.94 [0.26 0.28 [0.28 4150 3525 3825 4150 A2
ol 4200 7300 | 375 | 275 22 [ 190 [ 19 | 160 22 [ 160 [ 19 | 180 0 6 [ 300 13 | 350 [0.94 [0.26 0.28 [0.28 4175 3525 3825 4150
Q| 4675 | 325 | 375 | 275 22 | 180 | 19 | 160 22 [ 160 | 19 | 170 0 6 [ 300 13 | 350 [0.93 [0.26 0.28 [0.27 4175 3575 3875 4175 s - -
S| 5150 | 350 | 400 | 300 22 [ 180 [ 19 | 170 22 [ 160 [ 19 | 180 0 6 [ 300 13 | 350 [0.93 [0.26 0.28 [0.28 4200 3625 3925 4225 I a
B[ 5625 | 375 | 425 | 300 22 [ 180 | 19 | 170 22 | 160 | 19 | 180 0 6 [ 300 13 | 350 [0.92 [0.26 0.29 [0.30 4200 3675 3975 4275 ‘ ‘ N ‘
6125 | 375 | 450 | 300 22 [ 160 | 22 | 210 25 [ 190 [ 19 | 170 0 6 [ 300 13 | 350 [0.92 [0.25 0.31 [0.33 4200 3675 4000 4300 @ 50 mm CL.
5| 6600 | 400 | 475 | 325 22 [ 160 | 19 | 160 25 | 190 | 19 | 180 0 | 16 | 300 | 13 | 350 |0.92 |0.25 0.29 [0.30 4225 3725 | 4050 | 4350 75 mm CL. (Typ.)— J4 AV
w| 7075 | 425 | 475 | 325 22 | 160 | 19 | 160 25 | 190 | 19 | 170 0 | 16 [290 | 13 [ 350 [0.91 [0.25 0.29 [0.29 4225 3775 4075 4375 c4
ERE RS RN BB AR S e S RS EE
8050 | 450 | 525 | 35 5 5 T 50 |0. 25 i [ 425 385 415 445
8525 | 475 | 550 | 350 25 | 200 | 22 | 210 25 | 180 | 19 | 170 0 6 | 260 13 | 350 [0.90 |0.25 0.30 [0.32 4250 3875 4175 4500 SECTION THRU BOX
9000 | 500 | 550 | 375 25 | 190 | 19 | 160 25 | 180 | 19 | 170 0 6 [ 290 | 13 | 350 [0.90 [0.25 0.30 [0.29 4275 3925 4225 4525 L1 P
9500 | 500 | 575 | 375 25 1190 | 22 | 200 25 1180 | 19 [ 170 0 [ 16 [ 270 13 [350[0.90 [0.25 0.32 [0.32 4275 3950 4250 4550 ﬁ [ r A U3 50 mm L. (Typ
— v i ¥
SPAN(S)= 39 m J ﬁi
DESIGN MEMBER THICKNESSES HT (m)= 3.9 or 4.2 e T
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier —40 mm CL.
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 $=39m HT=39m | HT=4.2m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm J4
225 | 275 | 275 | 275 22 [200] 16 | 170 22 [190 | 16 | 160 300 | 16 | 300 | 13 | 350 [0.95 [0.44 0.19 [0.59 4175 4325 4625 S X
w| 725 | 275|300 | 275 22 [ 190 [ 19 | 210 22 [ 180 [ 19 | 220 300 | 16 [ 300 | 13 | 350 [0.95 [0.40 0.22 [0.47 4175 4350 4650 LA LA
[ 1250 | 250 | 300 | 275 19 [170] 16 | 160 22 [ 180 ] 19 | 210 0 [ 16 [290| 13 [350[0.96 [0.37 0.19 [0.37 4175 4300 4625
1750 | 250 | 300 | 275 19 [170] 19 | 210 22 [ 180 [ 19 | 200 0 | 16 [290 | 13 [ 350[0.96 [0.35 0.21 [0.34 4175 4325 4625
2250 | 250 | 325 | 275 19 | 160 | 19 | 190 25 (170 19 | 180 0 | 16 | 270 | 13 | 350 [0.96 |0.33 0.21]0.34 4175 | 4325 | 4650 PART SECTION THRU BOX FOR
ol 175 [ 325 [ 300 | 275 22 [190 16 | 180 22 [170] 19 [ 200 300 [ 16 [300 [ 13 [350 [0.94 [0.48 0.20 [0.59 4175 4375 | 4700 MODIFIED J3 ALTERNATIVE
S| 675 [ 325 [ 325 | 275 22 [ 170 ] 19 | 220 22 [170] 19 | 210 300 | 16 | 300 | 13 | 350 [0.94 |0.41 0.23 [0.57 4175 4425 4725 (B2 BAR NOT SHOWN FOR CLARITY)
=| 1250 | 250 | 300 | 275 22 | 200 [ 19 | 200 22 [ 170 19 | 210 0 6 [ 290 ] 13 | 350 [0.96 |0.37 0.21 [0.38 4175 4325 4625
21750 | 250 | 325 | 275 19 [ 160 ] 19 | 200 22 1180 | 19 | 200 0 6 [ 280 13 | 350 [0.96 |0.35 0.21 [0.36 4175 4350 4650
2250 | 250 | 325 | 275 22 [210] 19 [ 180 22 1170 [ 19 [ 190 0 6 [ 270 13 | 350 [0.96 [0.33 0.21 [0.34 4175 4350 4650
2725 | 275 | 350 | 275 22 [ 210 19 | 180 22 [170 [ 19 | 170 0 6 [ 260 13 | 350 [0.95 [0.32 0.22 [0.33 4175 4375 4700
3225 | 275 | 350 | 275 22 [ 200 19 [ 170 22 [170 [ 19 | 160 0 6 [ 250 13 | 350 [0.95 |0.3 0.22 [0.32 4175 4400 4700
3700 | 300 | 375 | 300 22 [ 200 19 | 170 22 [170 [ 19 [ 170 0 6 [ 270] 13 | 350 [0.95 |0.3 0.22 [0.32 4200 4450 4750
4200 | 300 | 375 | 300 22 [210[ 19 | 160 22 [ 180 [ 19 | 160 0 6 [ 260 ] 13 | 350 [0.95 [0.30 0.22 [0.3 4200 4450 4750
| 4675 | 325 | 400 | 325 22 [210] 19 [ 170 22 1180 19 | 170 0 6 [ 280 13 | 350 [0.94 [0.30 0.22 [0.3 4225 4500 4800
= 5150 | 350 | 425 | 325 22 [190 [ 19 | 160 22 1160 [ 19 | 160 0 6 [ 250 13 | 350 [0.94 [0.30 0.23 [0.3 4225 4525 4850
2| s625 | 375 | 425 | 350 22 [ 190 | 19 | 160 22 | 160 | 19 | 160 0 [ 16 [290| 13 [350[0.94 [0.30 0.23 [0.32 4250 4575 4850
= 6125 | 375 | 450 | 350 22 [ 180 22 | 210 22 | 160 [ 19 | 160 0 | 16 [260 | 13 [ 350 [0.93 [0.29 0.27 [0.35 4250 4600 4900
5| 6600 | 400 | 475 | 375 22 [ 180 ] 19 | 160 22 | 160 | 19 | 160 0 [ 16 [250| 13 [350[0.93 [0.29 0.23 [0.33 4275 4650 4950
»| 7075 | 425 | 500 | 375 22 180 | 22 | 210 22 160 | 19 | 160 0 16 2501 13 350 092 029 0.27 |0.36 4275 4700 5000 NOTE: IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
g 7550 | 450 | 525 | 400 22 170 | 19 | 160 25 200 19 | 160 0 16 | 250 | 13 | 350 [0.92 |0.30 0.28 |0.34 4300 4725 5050 YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
8050 450 | 525 | 400 221 kol 220|240 25 190221210 0 16 | 240 | 13 | 350 |0.92 |0.32 0.28 |0.36 4300 4750 5050 THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.
8525 | 475 | 550 | 425 22 | 160 | 22 | 200 25 | 190 [ 19 | 160 0 [ 16 [ 200 13 [350[0.92 [0.29 0.28 [0.36 4325 4800 5100
9000 | 500 | 575 | 425 22 [ 160 | 22 | 210 25 [ 190 [ 22 | 210 0 | 16 [220 | 13 [3500.91 [0.31 0.28 [0.36 4325 4850 5150 SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
9500 | 500 | 575 | 425 25 | 200 | 22 | 200 25 180 | 22 | 200 0 [ 16 [220] 13 [ 350[0.91 [0.31 0.28 [0.36 4325 4850 5150 TABULATED FILLS.
ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED
SPAN(S)= 39 m
DESIGN MEMBER THICKNESSES HT (m)= 4.5 or 4.8 COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.
TS BS X A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 S$=39m HT=4.5m | HT=4.8m
(mm) | Thick | Thick. | Thick Size [ctoc| Size [ctoc Size [ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 C1 mm mm mm DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
225 | 275 | 275 | 300 22 [200] 16 | 170 22 [180 ] 19 [ 190 300 | 16 | 220 | 13 | 350 [0.96 [0.60 0.17 [0.59 4200 4925 5225 EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.
»| 725 | 275 | 300 | 300 22 [ 190 [ 19 | 210 22 [ 170 [ 19 | 180 300 | 16 [ 220 13 | 350 [0.96 [0.50 0.19 [0.61 4200 4950 5250
é 1250 250 | 300 | 300 19 [ 170 ] 19 | 210 22 1190 | 19 | 180 0 16 | 200 | 13 | 350 |0.96 |0.44 0.19 |0.46 4200 4925 5225 ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.
1750 | 250 | 325 | 300 19 [170] 19 | 190 22 [ 180 [ 19 | 180 0 [ 16 [190 | 13 [ 350 [0.96 [0.42 0.19 [0.41 4200 4925 5250
2250 | 250 | 325 | 300 19 [170] 19 | 180 22 1180 19 [ 170 0 | 16 [ 180 | 13 | 350 [0.96 [0.40 0.19 [0.39 4200 4950 5250 AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
| 175 [ 325 | 300 [ 300 22 [ 190 | 16 | 160 22 [ 170 ] 19 | 200 300 | 16 | 240 | 13 | 350 [0.95 [0.63 0.18 [0.59 4200 5000 5300 BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
o[ 700 [ 300 | 325 | 300 22 [170] 19 [ 190 22 | 160 | 19 | 190 300 | 16 [ 220 13 | 350 [0.95 [0.52 0.20 [0.61 4200 5000 5300 HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
| 1250 | 250 | 325 | 300 22 |210] 19 | 190 22 170 | 19 | 190 0 16 | 200 | 13 | 350 [0.96 |0.47 0.19 |0.45 4200 4925 5250 450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
2[ 1750 | 250 | 325 | 300 19 [160] 19 | 180 22 [170] 19 | 180 0 [ 16 [190| 13 [350[0.96 [0.42 0.19 [0.41 4200 4950 5250 IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
2250 | 250 | 325 | 300 19 [160] 19 [ 170 22 [170 [ 19 [ 170 0 | 16 [ 180 | 13 | 350 [0.96 [0.40 0.19 [0.39 4200 4950 5250 SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
2725 | 275 | 350 | 300 19 [160 ] 19 | 180 22 [ 170 [ 22 | 210 0 | 16 [ 180 | 13 | 350 |0.96 [0.41 0.19 [0.38 4200 5000 5300 WILL BE MADE FOR THIS SUBSTITUTION.
3225 | 275 | 375 | 325 22 | 210 ] 19 | 160 22 [ 170 ] 19 | 160 0 | 16 [ 180 13 [350[0.96 [0.37 0.19 [0.36 4225 5000 5325
3700 | 300 | 375 | 350 19 [160] 19 | 170 22 [ 170 ] 19 | 160 0 [ 16 [190| 13 [350[0.95 [0.36 0.19 [0.36 4250 5050 5350 MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION
4175 | 325 | 400 | 350 2 R 7 [T Z 2D 0 | 16 [ 180 13 [350[0.95 [0.38 0.20 [0.36 4250 5100 5400
g| 4675 | 325 | 400 | 375 19 [160 ] 19 | 180 22 [ 180 ] 19 | 160 0 [ 16 [190| 13 [350[0.95 [0.35 0.20 [0.35 4275 5100 5400
(5150 | 350 | 425 | 375 22 [ 210 19 [ 170 22 [ 170 | 22 | 210 0 | 16 [ 180 13 [350[0.95 [0.37 0.20 [0.35 4275 5150 5450 CONCRETE SINGLE BOX CULVERT
o| 5650 | 350 | 450 | 400 22 | 200 19 | 160 22 [ 170 ] 19 | 160 0 [ 16 [190| 13 [350[0.95 [0.34 0.20 [0.34 4300 5175 5475
=| 6125 | 375 | 475 | 400 22 1190 | 19 | 160 22 1160 | 22 | 200 0 | 16 [ 180 13 [350[0.94 [0.36 0.20 [0.37 4300 5200 5525 MEMBER SIZES AND REINFORCEMENT
5| es00 | 400 | 475 | 425 22 [ 190 | 19 | 160 22 | 160 | 22 | 210 0 [ 16 [190| 13 [350[0.94 [0.36 0.21 [0.37 4325 5250 5550
| 7075 | 425 [ 500 | 425 22 [ 190 [ 22 | 210 22 | 160 | 22 | 200 0 [ 16 [180| 13 [350[0.93 [0.35 0.24 [0.39 4325 5300 5600 (MS18 & MS18 MOD LOADING)
2| 7550 | 450 | 525 | 450 22 [ 190 | 19 | 160 22 | 160 | 22 | 200 0 [ 16 [ 180 13 [350[0.93 [0.35 0.21 [0.36 4350 5350 5650
8050 | 450 | 550 | 450 22 180 | 22 | 200 25 | 200 [ 22 | 200 0 [ 16 [180| 13 [350[0.93 [0.35 0.24 [0.39 4350 5375 5675
8525 | 475 | 550 | 475 22 [170] 22 | 210 25 | 200 | 22 | 200 0 | 16 [ 180 13 [350[0.93 [0.35 0.25 [0.39 4375 5400 5700
9000 | 500 | 575 | 475 22 | 170 | 22 | 200 25 | 200 | 22 | 190 0 | 16 [ 180 13 [350[0.92 [0.35 0.25 [0.39 4375 5450 5750
9500 | 500 | 600 | 500 22 [ 170 | 22 | 200 25 [ 190 | 22 | 200 0 16 | 180 | 13 | 350 [0.92 |0.35 0.25 |0.39 4400 5475 5775 DATE: EFFECTIVE: 04-01-2002 M703.15C |1
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Span (S)= 4.2 m
DESIGN MEMBER THICKNESSES HT (m)= 3.3 or 3.6
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 S=42m |HT=33m[HT=36m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 c1 mm mm mm
225 275 | 325 | 250 22 200 19 | 210 22 190 | 19 | 210 300 | 16 | 300 | 13 | 350 |0.94 |0.37 0.25 |0.43 4450 3775 4075
| 725 275 | 300 | 250 22 160 | 19 | 190 aa gl e 2en o 18 200 13 800 0B Bl 02 093 4450 iy 4050
g 1250 | 250 | 300 | 250 22 | 200 | 19 | 190 22 180 | 16 | 160 0 16 | 300 | 13 | 350 |0.95 |0.27 0.25 |10.30 4450 3725 4025
1750 | 250 | 300 | 250 22 [190] 19 | 180 22 (160 ] 19 | 200 0 a8 200 13 | 350 0895 028 g2n 029 4450 i 4025
2250 | 250 | 325 | 250 22 190 19 | 160 22 160 19 | 200 0 16 | 300 | 13 | 350 |0.95 |0.26 0.25 10.29 4450 3750 4050
ol 175 325 | 375 | 250 22 | 190 | 16 | 160 22 (180 | 19 220 300 | 16 | 300 | 13 | 350 |0.93 |0.37 0.23 |0.47 4450 3875 4175
Q| 675 325 | 325 | 250 25 200 19 | 210 22 | 160 | 19 | 210 300 | 16 | 300 | 13 | 350 |0.93 |0.31 0.26 |0.33 4450 3825 4125
| 1225 | 275 | 300 | 250 22 | 190 9 | 190 22 (160 ] 19 | 210 0 B a00 18 900 D 2 g2 050 4450 i 4050
2| 1725 | 275 | 325 | 250 22 [ 190 9 1180 22 160 | 19 | 210 0 6 300 | 13 | 350|0.94 |0.27 0.25 |10.29 4450 3775 4075
222511112750 I3 251 [i250) 22 (180 9 1170 22 (160 ] 19 | 190 0 B 800 18 900 D o0 g2 078 4450 3775 4075
2725 | 275 | 350 | 250 22 [170 | 22 | 210 22 [160 | 19 | 190 0 6 300 | 13 | 350 |0.94 |0.25 0.30 |0.28 4450 3800 4100
3200 | 300 | 375 | 250 22/l [nizonF221l 210 25 [190] 19 | 170 0 B 800 18 900 D 2 a0 02y 4450 e 4150
3675 | 325 | 375 | 250 22 [ 170 | 22 | 200 25 [190 | 19 | 160 0 6 300 | 13 | 350 |0.93 |0.24 0.30 |0.28 4450 3875 4175
ol 4150 | 350 | 400 | 275 22 [170] 19 | 160 25 [200] 19 | 170 0 e e s 0.26 |0.26 4475 i 4225
O| 4650 | 350 | 400 | 275 22 [170 | 19 | 160 25 1200 | 19 | 170 0 6 300 | 13 | 350 |0.93 |0.24 0.26 |0.25 4475 3925 4225
2| 5125 | 375 | 425 | 275 L ) a0 ana e 10 0 B 800 18 9ng b 2 28 050 4475 i 4275
é 5625 | 375 | 450 | 300 22 [ 160 | 22 | 200 25 [190 | 19 | 170 0 6 300 | 13 | 350 |0.92 |0.23 0.31 |0.31 4500 4000 4300
6100 | 400 | 475 | 300 25 [200| 22 | 200 25 [190] 19 | 170 0 e e e e a1 050 4500 4050 4350
5| 6575 | 425 | 500 | 325 25 [200| 22 | 210 25 1190 | 19 | 170 0 6 | 300 | 13 | 350 |0.91 |0.23 0.31 10.30 4525 4100 4400
| 7050 | 450 | 525 | 325 25 | 200 | 22 | 200 25 (180 | 19 | 170 0 8 800 13 | B850 081 028 082 030 4028 4128 4450
g 7525 | 475 | 525 | 350 25 [ 190 | 22 | 210 25 [ 170 | 19 | 160 0 6 | 300 | 13 | 350 |0.90 |0.23 0.32 |10.30 4550 4175 4475
8000 | 500 | 550 | 350 25 [190] 22 | 210 25 [170] 19 | 160 0 6 300 | 13 | 350|0.90 |0.23 0.30 |0.30 4550 4225 4525
8500 | 500 | 575 | 350 25 [ 180 | 22 | 200 25 [ 170 | 19 | 160 0 6 290 | 13 | 350 |0.90 |0.23 0.32 |10.30 4550 4250 4550
8975 | 525 | 600 | 375 25 [ 180 | 22 | 200 25]|[n7ol| o 70 0 6 300 13 | 350 |0.90 |0.23 0.32 |0.30 4575 4300 4600
9450 | 550 | 600 | 375 25 180 | 22 | 200 25 160 | 19 | 160 0 16 | 300 | 13 | 350 |0.89 |0.23 0.30 |10.29 4575 4325 4625
SPAN(S)= 42 m
DESIGN MEMBER THICKNESSES HT (m)= 3.9 or 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 $=42m HT=39m | HT=42m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 275 | 350 | 275 22 200 19 | 220 22 190 | 19 | 200 300 | 16 | 300 | 13 | 350 |0.95 |0.48 0.22 |10.60 4475 4375 4700
w| 725 2751 I300]|1275 22 (170 ] 19 | 190 de 180l e 20 L s sl ) 0.22 |10.40 4475 4350 4650
é 1250 | 250 | 300 | 275 22 210 19 | 200 22 1180 | 19 | 210 0 16 | 300 | 13 | 350 |0.96 |0.34 0.21 |10.35 4475 4325 4625
azsolll|i2501[1325] 275! 22 [200) 19 | 190 a2 160 18 180 0 16 800 138 | 850 |0.96 082 021 033 4475 4325 4650
2250 | 250 | 325 | 275 22 190 | 19 | 170 22 1160 | 19 | 180 0 16 | 300 | 13 | 350 0.96 |0.30 0.21 10.31 4475 4350 4650
ol 175 382511375 12i5) 22 190 | 19 | 220 ot s DD 18 pon 13 80 gee A 0.22 |10.60 4475 4475 4775
Q| 675 325 | 325 | 275 22 160 | 19 | 200 25 1200 | 19 | 190 300 | 16 | 300 | 13 | 350 |0.94 |0.37 0.23 |0.44 4475 4425 4725
| 1225 | 275 | 325 | 275 L e de LIs0 a1 0 0oa0 08 aad D 0o 0.22 |10.35 4475 4350 4675
2| 1725 | 275 | 325 | 275 22 1200 19 | 180 22 1160 | 19 | 180 0 6 1300 | 13 | 350|0.95 |0.32 0.22 |10.33 4475 4375 4675
2225 | 275 | 350 | 275 B g s e s 0 B o008 ang D o0 0.22 |10.3 4475 4375 4700
2725 | 275 | 350 | 275 22 1180 | 22 | 210 25 1200 19 | 170 0 6 1290 | 13 | 350 |0.95 |0.29 0.26 |10.3 4475 4400 4700
3200 | 300 | 375 | 275 2 g0 22 de 180 8 180 0 s s e 0.24 10.32 4475 4450 4750
3675 | 325 | 400 | 300 22 1180 | 19 | 160 25 1200 | 19 | 160 0 6 1300 | 13 | 350|0.94 |0.28 0.22 |0.30 4500 4475 4800
4150 | 350 | 400 | 300 2 22 sl a0, 0 e s e e 0.27 |0.31 4500 4525 4825
5| 4650 | 350 | 425 | 325 22 1180 | 19 | 160 25 1200 | 19 | 160 0 6 1300 | 13 | 350|0.94 |0.28 0.23 |0.29 4525 4525 4850
=| 5125 | 375 | 425 | 325 2L g0 22 s e 0 L s s e s 0.27 10.34 4525 4575 4875
g 5625 | 375 | 450 | 350 22 | 170 | 22 | 210 25 190 | 22 | 210 0 16 | 250 | 13 | 350 |0.93 |0.30 0.27 |10.34 4550 4600 4900
=| 6100 | 400 | 475 | 350 22 | 160 | 22 | 200 a8 180 22 210 0 18 2701 18 | 850 |0.88 028 027 034 4550 4650 4950
5| 6575 | 425 | 500 | 375 22 | 160 | 22 | 200 25 190 | 22 | 210 0 16 | 240 | 13 | 350 (0.92 |0.29 0.27 |10.34 4575 4700 5000
w| 7050 | 450 | 525 | 375 22 | 160 | 22 | 200 25 180 | 22 210 0 16 260 ] 18 | 850 |0.92 0.29 0.28 |10.33 4575 4750 5050
é 7525 | 475 | 550 | 400 22 160 | 22 | 200 25 | 180 | 22 | 210 0 16 | 220 | 13 | 350 (0.92 |0.29 0.28 |10.33 4600 4800 5100
8000 | 500 | 575 | 400 25 | 200 | 22 | 200 a8 180 22 210 0 8 2601 18 | 850 0.8 028 0.28 |0.33 4600 4825 Loy
8500 | 500 | 575 | 400 25 190 | 22 | 190 25 | 170 | 22 | 200 0 16 | 240 | 13 | 350 |0.91 |0.29 0.28 |10.33 4600 4850 5150
8975 | 525 | 600 | 425 25 (190 | 22 | 190 vl e 0 I8 2000 13 | 850 (08 08 0.28 |10.33 4625 4900 5200
9450 | 550 | 625 | 425 25 190 | 22 | 190 25 | 170 | 22 | 200 0 16 | 220 | 13 | 350 |0.90 |0.29 0.28 10.33 4625 4950 5250
SPAN(S)= 42 m
DESIGN MEMBER THICKNESSES HT (m)= 4.5 or 4.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 $=42m HT=45m | HT=4.8m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
225 275 | 350 | 300 22 200 19 | 220 22 1190 | 19 | 190 300 | 16 | 240 | 13 | 350 |0.96 |0.62 0.19 |0.60 4500 5000 5300
ol 128 275 | 325 | 300 22 (170 ] 19 | 190 22 160 | 18 180 300 | 16 220 ] 18 | 8580 |0.96 046 0.19 |0.56 4500 4950 Bars
é 1250 | 250 | 300 | 300 22 210 19 | 190 22 | 170 | 19 | 170 0 16 | 210 | 13 | 350 |0.96 |0.39 0.19 |10.40 4500 4925 5225
1750 | 250 | 325 | 300 22 |210] 19 | 180 de L 1rel 18 180 0 8 2001 18 | 850 086 038 g8 0ar 4500 4950 5250
2250 | 250 | 325 | 300 22 [ 200 19 | 160 22 1160 | 19 | 160 0 16 1200 | 13 | 350 |0.96 |0.36 0.19 10.35 4500 4950 5250
ol 175 325 | 375 | 300 22 [18ellnol|210 ag 1108 180 800 | 18 280 13 | B850 085 DB2 0.20 |0.60 4500 5075 L
g| 675 325 | 350 | 300 22 160 | 19 | 190 25 200 | 19 | 180 300 | 16 | 240 | 13 | 350 |0.95 |0.47 0.20 |0.60 4500 5025 5350
o 1888 | 21D 9en G00 22 200 19 | 190 de el E s 0 g 220 18 | 880 (e han 0 Dae 4500 4975 el
2| 1725 | 275 | 350 | 300 22 | 200 19 | 180 22 1160 | 19 | 170 0 16 | 200 | 13 | 350 |0.96 |0.38 0.19 |0.38 4500 4975 5300
2225 | 275 | 350 | 300 22 [200] 19 | 170 g2 160 18 180 0 16 200 18 | 850 (096 (0.86 018 036 4500 5000 5300
2725 | 275 | 350 | 300 22 190 | 19 | 160 25 200 | 22 | 200 0 16 1190 | 13 | 350 |0.96 |0.37 0.19 10.35 4500 5000 5300
3200 | 300 | 375 | 325 22 190 | 19 | 160 22 |eol22] 1210 0 8 200 13 | 800 080 o8 g8 bad Aan 5050 i
3675 | 325 | 400 | 350 22 190 | 19 | 170 22 1160 | 19 | 160 0 16 | 220 | 13 | 350 |0.95 |0.32 0.20 |0.33 4550 5100 5400
4150 | 350 | 425 | 350 22 190 | 19 | 160 22 | 160 | 22 | 200 0 8 2001 13 | B80 083 034 020 033 4550 m1a0 5450
g| 4650 | 350 | 425 | 375 22 200 19 | 170 22 160 | 22 | 210 0 16 | 220 | 13 | 350 |0.95 |0.34 0.20 |0.32 4575 5150 5450
=| 5125 375 | 450 | 375 22 (190 | 22 | 210 22 160 | 22 200 0 16 200 18 | 850 |0.94 0.33 0.24 |0.36 4575 5200 5500
»| 5625 | 375 | 475 | 400 22 180 | 22 | 210 25 200 | 22 | 200 0 16 | 220 | 13 | 350 |0.94 |0.33 0.24 |10.37 4600 5225 5525
=| e100 | 400 | 500 | 400 22 | 170 | 22 | 200 a8 180 22 EDO 0 18 2001 13 | 880 0.84 0338 0.24 10.37 4600 B2s0 Hars
5| 6575 | 425 | 525 | 425 22 | 170 | 22 | 200 25 | 190 | 22 | 200 0 16 | 210 | 13 | 350 |0.93 |0.33 0.24 |10.37 4625 5300 5625
w| 7050 | 450 | 525 | 425 22 [ 170 | 22 | 200 ag 180 22 180 0 8 2001 18 | 850 088 088 0.25 |0.36 4625 5800 5650
2| 7525 | 475 | 550 | 450 22 | 170 | 22 | 200 25 190 | 22 | 190 0 16 | 200 | 13 | 350 |0.93 |0.33 0.25 |10.37 4650 5400 5700
8000 | 500 | 575 | 450 22 | 160 | 22 | 190 dn o enl e 3 0 Ll sl s e 0.25 |0.36 4650 5450 L
8500 | 500 | 600 | 475 22 | 160 | 22 | 190 25 180 | 22 | 190 0 16 | 200 | 13 | 350 |0.92 |0.32 0.25 |0.37 4675 5475 5775
8975 | 525 | 600 | 475 25 | 200 | 22 | 190 a8 1o 22 s 0 18 1801 18 | 880 082 082 0.25 |0.36 4675 5500 5800
9450 | 550 | 625 | 500 25 [ 200 | 22 | 190 25 [ 170 | 22 | 190 0 16 | 180 | 13 | 350 |0.92 |0.32 0.25 |0.36 4700 5550 5850
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NOTE:  IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH

YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMEN1
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT

MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C |1
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Span (S)= 4.5 m
DESIGN MEMBER THICKNESSES HT (m)= 3.6 or 3.9 or 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §=45m |HT=3.6m | HT=39m | HT=42m
(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm mm
200 300 | 350 | 275 22 1200 | 19 | 220 22 180 | 19 | 200 300 | 16 | 300 | 13 | 350 |0.95 |0.41 0.22 |10.59 4775 4100 4425 4725
| 700 3001[1325]| [275) 2e 180 18 | 1320 a8 200 18 180 800 18 800 18 | 850 |0.85 094 0.24 |10.37 el 4075 4375 4700
é 1225 | 275 | 300 | 275 22 1190 | 19 | 190 22 160 | 19 | 180 0 16 | 300 | 13 | 350 |0.95 |0.31 0.23 |10.32 4775 4050 4350 4650
a72511|12751[1325] [F2i75| 22 180 19 180 de 160 18 180 0 a6 500 18 | 850 |0.88 029 0.23 |0.30 wlills] 4075 4375 4675
2225 | 275 | 350 | 275 22 1180 | 19 | 160 25 1200 19 | 170 0 16 | 300 | 13 | 350 ]0.95 |0.28 0.23 10.30 4775 4075 4400 4700
ol 175 32511375 215 22 | 180 | 19 | 200 22 170 19 180 300 | 16 | 300 | 13 | 350 |0.94 |0.42 0.24 |10.59 4775 4175 4475 4775
Q| 650 350 | 350 | 275 25 200 | 19 | 200 25 190 | 19 | 170 300 | 16 | 300 | 13 | 350 |0.94 |0.34 0.25 |10.39 4775 4150 4450 4775
= [[lln22s |l [2751 1132512275 2e g 18 g a2 160 18 180 0 B 800 18 880 095 081 0.23 |0.32 4775 4075 4375 4675
2| 1725 | 275 | 350 | 275 22 1170 | 19 | 160 25 1190 | 19 | 180 0 6 1300 | 13 | 350|0.95 |0.29 0.23 |0.30 4775 4075 4375 4700
2200 | 300 | 350 | 275 2 1o 22 o g8 (1800 18 180 0 B 800 18 3860 095 028 0.26 |0.30 4775 4100 4400 4725
2700 | 300 | 375 | 275 22 | 170 | 22 | 200 25 1190 | 19 | 160 0 6 1300 | 13 | 350|0.95 |0.27 0.28 |0.31 4775 4150 4450 4750
3175 | 325 | 400 | 275 22 180 22 200 a8 0180 22 210 0 B 800 18 880 0.94 0.28 0.28 |0.30 4775 4175 4475 4800
3650 | 350 | 400 | 300 22 160 | 22 | 200 25 1180 | 22 | 210 0 6 300 | 13 | 350|0.94 |0.28 0.29 10.30 4800 4225 4525 4825
ol 4150 | 350 | 425 | 300 25 200 22 180 a8 180 22 200 0 B 800 18 880 0.94 0.28 0.28 |0.29 4800 4250 4550 4850
| 4625 375 | 450 | 325 25 1200 | 22 | 190 25 1180 | 22 | 210 0 6 1300 | 13 | 350|0.93 |0.28 0.29 10.32 4825 4300 4600 4900
| 5125 | 375 | 450 | 325 25 200 22 180 48 180 22 200 0 B 800 18 880 093 0.27 0.29 |0.32 4825 4300 4600 4900
g 5600 | 400 | 475 | 350 25 1200 | 22 | 190 25 1180 | 22 | 200 0 6 1290 | 13 | 350|0.93 |0.27 0.29 10.32 4850 4350 4650 4950
6075 | 425 | 500 | 350 25 180 22 180 a8 0000 22 200 0 B 260 18 880 092 0.27 028 0.3 4850 4400 4700 5000
5| 6550 | 450 | 525 | 375 25 190 | 22 | 190 25 | 170 | 22 | 200 0 6 1280 | 13 | 350|0.92 |0.27 0.29 |10.3 4875 4450 4750 5050
| 7025 | 475 | 550 | 375 20 180 22 1 sl e 0 g 2400 13 | 800 09 el 0.30 |0.31 4875 4500 4800 oinn
é 7500 | 500 | 575 | 400 25 180 | 22 | 190 25 | 170 | 22 | 200 0 6 1250 | 13 | 350|0.91 |0.27 0.30 |10.3 4900 4550 4850 5150
7975 | 525 | 600 | 400 20180 22 g ane0 e 2o 0 e s e 0.30 0.3 4900 4575 4900 5200
8450 | 550 | 625 | 425 25 170 | 22 | 190 25 | 160 | 22 | 200 0 6 1240 | 13 | 350 |0.90 |0.27 0.30 /0.3 4925 4625 4925 5250
8950 | 550 | 625 | 425 200 22 80 sl s e 0 e s e 0.30 |0.3 4925 4650 4950 5250
9425 | 575 | 650 | 425 25 | 170 | 22 | 180 29 190 | 22 | 190 0 16 | 210 | 13 | 350 |0.90 |0.26 0.30 |10.31 4925 4700 5000 5300
SPAN(S)= 45 m
DESIGN MEMBER THICKNESSES HT (m)= 4.5 or 4.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier
TS BS TX A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 S=45m |HT=45m[HT=48m
(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
200 300 | 350 | 300 22 200 19 | 210 22 | 180 | 19 | 180 300 | 16 | 250 | 13 | 350 |0.95 |0.56 0.20 |0.59 4800 5025 5325
»| 700 | 300 | 325 | 300 22 [ 160 | 19 | 180 22 [ 160 | 19 | 180 300 | 16 | 240 | 13 | 350 |0.95 |0.40 0.20 [0.49 4800 5000 5300
g 1225 | 275 | 325 | 300 22 | 200 | 19 | 190 22 160 | 19 | 170 0 16 | 230 | 13 | 350 |0.96 |0.37 0.19 |0.38 4800 4950 5275
ar25iili27sH 3251 B 00] 22 [190] 19 | 180 25 [200] 19 | 160 0 g 2200 13 | 350 096 054 a8s 098 4800 4975 Hang
2225 | 275 | 350 | 300 22 180 19 | 160 25 [200| 22 | 210 0 16 1220 | 13 | 350 |0.96 |0.35 0.19 10.33 4800 5000 5300
al 175 325 | 375 | 300 22 | 180 | 19 | 200 22 (160 | 18 110 300 | 16 260 ] 18 | 350 |0.95 081 0.20 |0.59 4800 5075 56375
Q| 650 350 | 350 | 300 25 | 200 | 19 | 180 25 190 | 19 | 170 300 | 16 | 240 | 13 | 350 |0.94 |0.40 0.20 |0.59 4800 5075 5375
| 1225 | 275 | 325 | 300 22 [ 180 9 | 180 25 [200] 19 | 170 0 e e s e a1 058 4800 4975 L
2| 1725 | 275 | 350 | 300 22 [ 180 9 | 160 25 [200| 19 | 160 0 6 1220 | 13 | 350 |0.96 |0.35 0.19 10.35 4800 5000 5300
2200 | 300 | 375 | 300 22 (180 9 | 160 25 (190 ] 22 | 200 0 sl e e s e 20 054 4800 5025 aanl
2700 | 300 | 375 | 300 22 [180 | 22 | 210 25 [190 | 22 | 190 0 6 200 | 13 | 350 |0.95 |0.34 0.22 10.34 4800 5050 5350
3175 | 325 | 400 | 325 22 (180 | 22 | 210 25 (190 ] 22 | 200 0 sl e e s e 28 05d 4825 giog 5400
3650 | 350 | 425 | 350 22 [180 | 22 | 210 25 [ 200 | 22 | 200 0 6 1240 | 13 | 350 |0.95 |0.32 0.24 10.31 4850 5150 5450
4150 | 350 | 450 | 350 22 (160 ] 22 | 190 25 [ 180 | 22 | 200 0 sl e e e s e g2 053 4850 g1o0 5475
g| 4625 | 375 | 475 | 375 22 [ 160 | 22 | 200 25 [ 180 | 22 | 200 0 6 240 | 13 | 350 |0.94 |0.31 0.24 10.35 4875 5200 5525
=| 5125 | 375 | 475 | 375 22 (160 ] 22 | 190 a0 1ea ] 2y 180 0 e e e G2 058 4875 5200 Ll
g 5600 | 400 | 500 | 400 22 | 160 | 22 | 200 25 | 180 | 22 | 200 0 16 | 230 | 13 | 350 |0.94 |0.31 0.24 |0.35 4900 5250 5575
=| 6075 | 425 | 525 | 400 22 [160| 22 | 190 251 |lngoli22] 90, 0 18 220 18 | 850 098 090 024 039 4900 5300 Hed0
5| 6550 | 450 | 550 | 425 25 | 200 | 22 | 190 25 | 180 | 22 | 190 0 16 | 220 | 13 | 350 |0.93 |0.30 0.25 |0.35 4925 5350 5675
| 7025 | 475 | 550 | 425 25 | 200 | 22 | 180 251 |In7ol122] 180, 0 16 220 18 | 850 098 0.30 0.25 |0.34 4925 5400 5700
g 7500 | 500 | 575 | 450 25 | 200 | 22 | 190 25 | 170 | 22 | 180 0 16 | 210 | 13 | 350 |0.92 |0.30 0.25 |0.34 4950 5450 5750
7975 | 525 | 600 | 450 25 [ 190 | 22 | 180 251 |IN7ol22] 180, 0 8 220 18 | 880 082 0380 02n 094 4950 Bou0 5800
8450 | 550 | 625 | 475 25 | 190 | 22 | 180 25 | 170 | 22 | 180 0 16 | 200 | 13 | 350 |0.92 |0.30 0.25 |0.34 4975 5550 5850
8950 | 550 | 650 | 475 25 (180 | 22 | 170 25 [ 160 | 22 | 180 0 L e e e ) 2 054 4975 5575 L
9425 | 575 | 675 | 500 25 | 180 | 22 | 180 25 160 | 22 | 180 0 16 | 200 | 13 | 350 |0.91 |0.30 0.26 |10.34 5000 5600 5925
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C |1

13




Span (S)= 4.8 m

DESIGN MEMBER THICKNESSES HT (m)= 3.9 or 4.2
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier

TS BS 1. A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F Bars J4 J3 §=48m |HT=39m | HT=42m

(mm) | Thick | Thick. | Thick Size |[ctoc| Size |[ctoc Size |[ctoc| Size |[ctoc G1 | Size [ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
200 | 300 | 350 | 275 22 [ 190 | 19 | 200 22 [170 | 19 | 190 300 | 16 | 300 | 13 | 350 |0.95 |0.38 0.22 [0.49 5075 4425 4725
| 700 3001[1325]| [275) 25 [200] 19 | 170 a8 200 18 1o 800 18 800 18 | 850 |0.85 031 0.22 |10.34 aung 4400 4700
é 1225 | 275 | 325 | 275 22 170 | 19 | 170 25 190 | 19 | 170 0 16 | 300 | 13 | 350 |0.95 |0.29 0.22 10.30 5075 4350 4675
a72511|12751[1325] [F2i75] 22 (170 19 | 160 aa 0808 1 0 a6 800 18 | 850 |0.88 021 022 028 B 4375 4675
2200 | 300 | 350 | 275 22 [170 | 22 | 210 25 1180 | 19 | 160 0 16 | 300 | 13 | 350 |0.95 |0.26 0.26 |10.28 5075 4425 4725
ol 150 35011375 215 22 (180 | 19 | 210 22 160 | 19 180 300 | 16 | 300 | 13 | 350 |0.94 0.38 0.23 |0.59 5075 4500 4800
o[ es0 | 350 | 350 | 275 25 | 180 | 19 | 180 25 | 190 | 19 | 160 300 | 16 | 300 | 13 | 350 [0.94 |0.31 0.23 [0.35 5075 4475 4775
| 1200 | 300 | 325 | 275 22 180 18 1o a8 01800 18 110 0 B 800 18 880 095 0.29 0.22 |10.30 5075 4400 4700
2| 1700 | 300 | 350 | 275 22 1160 | 19 | 160 25 1190 | 19 | 170 0 6 1300 | 13 | 350|0.95 |0.27 0.22 |0.28 5075 4425 4725
2200 | 300 | 375 | 275 28 180 22 | 200 48 (180 18 180 0 B 800 18 38680 095 020 0.26 |0.30 5075 4450 4750
2675 | 325 | 375 | 275 25 1200 | 22 | 190 25 | 170 | 22 | 200 0 6 1300 | 13 | 350|0.94 |0.27 0.26 |0.29 5075 4475 4775
3175 | 325 | 400 | 275 25 180 22 g a8 0000 22 200 0 B 800 18 880 0.94 0.20 0.26 |0.28 5075 4500 4800
3650 | 350 | 425 | 300 25 190 | 22 | 180 25 | 170 | 22 | 200 0 6 1300 | 13 | 350|0.94 |0.26 0.27 10.28 5100 4550 4850
ol 4125 | 375 | 450 | 300 25 180 22 180 a8 0000 22 200 0 B 800 18 880 093 0.25 027 0.30 5100 4600 4900
g| 4600 400 | 475 | 325 25 190 | 22 | 180 25 | 170 | 22 | 200 0 6 1300 | 13 | 350|0.93 |0.25 0.27 10.30 5125 4650 4950
| 5075 | 425 | 500 | 325 25 180 22 180 a8 060 22 200 0 B 800 18 880 092 0.25 027 029 8125 4650 5000
g 5575 | 425 | 500 | 350 25 190 | 22 | 180 25 | 160 | 22 | 200 0 6 1300 | 13 | 350|0.92 |0.25 0.27 10.30 5150 4700 5000
6050 | 450 | 525 | 350 25 180 22 | 180 a8 0060 22 180 0 B 200 18 880 092 0.25 026 029 150 4750 5050
5| 6525 | 475 | 550 | 375 25 180 | 22 | 180 25 | 160 | 22 | 200 0 6 1300 | 13 | 350|0.92 |0.25 0.28 10.29 5175 4800 5100
| 7000 | 500 | 575 | 375 251 InZol|i221l 80 sl 0 I8 280 13 | 800 08 L 02n Doy alin 4850 L
é 7475 | 525 | 600 | 375 25 | 170 | 22 | 170 29 1190 | 22 | 190 0 6 1240 | 13 | 350 |0.91 |0.24 0.28 10.29 5175 4900 5200
7950 | 550 | 625 | 400 20 22 e sl e 0 i s e 02s 028 5200 4950 5250
8425 | 575 | 650 | 400 25 [ 160 | 22 | 180 29 1190 | 22 | 190 0 6 1230 | 13 | 350 |0.90 |0.24 0.29 10.28 5200 5000 5300
8900 | 600 | 675 | 425 25 [ 160 | 22 | 180 sl e 0 e s L 2 D28 nean 5050 5350
9375 | 625 | 700 | 425 25 | 160 | 22 | 170 29 | 180 | 22 | 200 0 16 | 230 | 13 | 350 |0.90 |0.24 0.29 10.29 5225 5075 5375

SPAN(S)= 48 m

DESIGN MEMBER THICKNESSES HT (m)= 4.5 or 4.8
FILL TOP SLAB BARS BOTTOM SLAB BARS WALL BARS COEFFICIENTS (see note) "C" Multiplier "K" Multiplier

TS BS TX A1 Bars| J3 Bars A2 Bars| J4 Bars B2 Bars F  Bars J4 J3 S=48m |HT=45m[HT=48m

(mm) | Thick | Thick. | Thick Size |ctoc| Size [ctoc Size |ctoc| Size [ctoc G1 | Size |ctoc| Size [ctoc| K3 C4 K2 Cc1 mm mm mm
200 300 | 350 | 300 22 [ 190 | 19 | 200 22 | 160 | 19 | 180 300 | 16 | 250 | 13 | 350 |0.95 |0.46 0.20 |0.59 5100 5025 5325
| 700 300 | 350 | 300 25 | 200 19 | 170 a0 180 08 180 o s 200 13 800 08s 0o 0.20 |0.41 5100 5000 ke
2| 1225 | 275 | 325 | 300 22 [180| 19 | 170 25 | 200 | 19 | 160 0 | 16 | 240 | 13 | 350 0.96 |0.34 0.19 |0.35 5100 4975 5275
1725 | 275 | 350 | 300 22 (180 ] 19 | 160 25 (190 ] 19 | 160 0 g 24011 13 | 350 096 052 s 092 5100 5000 5300
2200 | 300 | 375 | 300 22 [170 | 22 | 210 25 [180 | 22 | 190 0 16 1240 | 13 | 350 ]0.95 |0.32 0.23 10.31 5100 5025 5350
ol 150 350 | 400 | 300 22 | 180 | 19 | 200 25 (200 18 110 800 | 16 270 ] 18 | 8580 |0.95 0489 0.20 |0.59 5100 5100 5425
Q| 650 350 | 375 | 300 25 [ 190 | 19 | 170 25 190 | 19 | 160 300 | 16 | 260 | 13 | 350 |0.94 |0.38 0.20 |0.46 5100 5100 5400
@| 1200 | 300 | 350 | 300 22 [160 | 19 | 170 25 (190 ] 19 | 160 0 e e e s e 20 058 5100 5000 Lol
2{ 1700 | 300 | 350 | 300 22 [170 | 19 | 160 25 [180 | 22 | 210 0 6 | 240 | 13 | 350 |0.95 |0.34 0.20 |0.33 5100 5025 5325
2200 | 300 | 375 | 300 22 [ 160 | 22 | 200 25 (180 | 22 | 200 0 e e e e s e 28 05 5100 5050 oAl
2675 | 325 | 400 | 300 22 [170 | 22 | 190 25 [180 | 22 | 190 0 6 220 | 13 | 350 |0.95 |0.31 0.23 |0.32 5100 5100 5400
3175 | 325 | 425 | 325 22 (160 | 22 | 190 25]l[[n7ol|i221l 90 0 el e e e s e 28 05d 2120 giog L)
3650 | 350 | 425 | 325 22 [ 160 | 22 | 180 25 [ 170 | 22 | 180 0 6 1240 | 13 | 350 |0.95 |0.30 0.24 10.31 5125 5150 5450
4125 | 375 | 450 | 350 25 [200| 22 | 180 25]l|[n7ol|i221l 80 0 B A 1A g D 2 g2 05 2180 5200 5500
g| 4600 | 400 | 475 | 375 25 [200 | 22 | 190 25 [ 170 | 22 | 190 0 6 1270 | 13 | 350 |0.94 |0.29 0.24 10.33 5175 5250 5550
=| 5075 | 425 | 500 | 375 25 [ 190 | 22 | 180 ) 0 B 4 18 8nd D 2 o 05 5175 5300 5600
g 5575 | 425 | 525 | 400 25 | 200 | 22 | 190 25 [ 170 | 22 | 190 0 16 | 270 | 13 | 350 |0.93 |0.28 0.24 |10.33 5200 5300 5625
=| 6050 | 450 | 550 | 400 25 [ 190 | 22 | 180 25 [ 160 | 22 | 180 0 18 240 13 | 850 098 028 0ge 092 5200 et L
5| 6525 | 475 | 575 | 425 25 | 190 | 22 | 180 25 | 160 | 22 | 190 0 16 | 200 | 13 | 350 |0.93 |0.28 0.25 |0.32 5225 5400 5725
| 7000 | 500 | 600 | 425 25 | 180 | 22 | 170 25 | 160 | 22 | 180 0 16 220 18 | 850|092 028 0.25 |0.32 5225 5450 5775
g 7475 | 525 | 625 | 450 25 | 180 | 22 | 180 25 | 160 | 22 | 180 0 16 | 190 | 13 | 350 |0.92 |0.28 0.25 |0.32 5250 5500 5825
7950 | 550 | 625 | 450 2511 ol|221| 170 291 |IN9oli22] 170 0 8 210 18 | 880 082 028 02 032 genl moo0 Bl
8425 | 575 | 650 | 475 25 | 170 | 22 | 170 29 | 190 | 22 | 180 0 16 | 180 | 13 | 350 |0.91 |0.28 0.26 |0.32 5275 5600 5900
8900 | 600 | 675 | 475 251l 7ol 221l 70] 29lllnool 221l 70 0 G 2000 13 800 a8 e 2e 0at nein 5650 5950
9400 | 600 | 700 | 500 25 | 160 | 22 | 160 29 180 | 22 | 180 0 16 | 180 | 13 | 350 |0.91 |0.28 0.26 |10.32 5300 5675 5975
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PART SECTION THRU BOX FOR
MODIFIED J3 ALTERNATIVE
(B2 BAR NOT SHOWN FOR CLARITY)

IF DESIGN FILL FALLS BETWEEN TABULATED FILLS, USE THE ADJACENT TABULATED FILL WHICH
YIELDS THE GREATER MEMBER THICKNESS. IF THE MEMBER THICKNESSES ARE EQUAL, USE
THE ADJACENT TABULATED FILL WHICH YIELDS THE GREATER AREA OF REINFORCEMENT.

SPECIAL DESIGNS ARE REQUIRED WHEN THE DESIGN FILL IS OUTSIDE THE RANGE OF
TABULATED FILLS.

ALL DIMENSIONS ARE IN mm UNLESS OTHERWISE SPECIFIED.

COEFFICIENTS: DIMENSIONS MARKED WITH C# OR K# ARE THE PRODUCT
OF THE COEFFICIENT AND ITS ASSOCIATED MULTIPLIER.

DESIGN FILL HEIGHT GIVEN IN THE TABLES IS THE HEIGHT FROM THE TOP OF THE
EARTH FILL OR ROADWAY TO THE TOP OF THE TOP SLAB.

ALL CULVERTS MEET STRENGTH REQUIREMENTS FOR MILITARY 106 kN TANDEM AXLE LOADING.

AT CONTRACTOR'S OPTION, A MODIFIED J3 ALTERNATIVE MAY BE UTILIZED WHEN THE DISTANCE
BETWEEN THE ENDS OF J3 BARS AT TOP SLAB IS LESS THAN 600 mm. J3 BARS WITH
HORIZONTAL LENGTH L1 (Instead of C1) MUST BE USED, WHERE L1 IS EQUAL TO
450, 550, AND 700 mm FOR #13, #16, AND #19 BARS, RESPECTIVELY. ADDITIONAL P1 BAR
IS REQUIRED WITH THE MODIFIED J3 ALTERNATIVE AND MUST BE OF THE SAME SIZE AND
SPACING AS J3 BAR WITH A LENGTH EQUAL TO A1 BAR. NO ADDITIONAL PAYMENT
WILL BE MADE FOR THIS SUBSTITUTION.

MISSOURI HIGHWAY AND TRANSPORTATION COMMISSION

CONCRETE SINGLE BOX CULVERT
MEMBER SIZES AND REINFORCEMENT

(MS18 & MS18 MOD LOADING)

DATE: EFFECTIVE: 04-01-2002 M703.15C |1
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